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BROADWAY AND SEVENTH AVENUE CABLE 
ROAD. 

The operations for converting the Broadway and 
Seventh Avenue street railroad of this city into a cable 
traction road are now under way. As this is the re- 
presentative of a number of roads under the same ad- 
ministration, and as the work marks the first applica- 
tion of the cable system to railroads in the down town 
business districts of the city, the operations have a de- 
finite meaning. It marks the first step in making this 
a city of cable roads. The Third Avenue railroad 
company is committed to a cable system which may 
be in operation as soon as the Broadway and Seventh 
Avenue company complete their change. It is said 
that the Sixth Avenue railroad also propose making 
the same change. Then, by bringing associated lines 
under the system, the street car horse may, within a 
few years, be almost banished from our streets. 



As yet the operations of installing the cable system 
are in a very early stage. Our illustrations show the 
work in progress and the difficulties that have to be 
contended with. Up to the present time the work has 
not reached the stage of actual construction. The con- 
tractors are only clearing the way for the introduction 
of the cable duct. 

The first step in the work was executed by the rail- 
road company, and was in the nature of reconnaissance 
or exploration. The road starts at the southern ex- 
tremity of the city, and runs up Whitehall Street to 
Broadway. Thence following the line of Broadway, 
which is not a perfectly straight one, it goes obliquely 
through the city to Seventh Avenue, near 44th Street. 
Near this point Broadway and Seventh Avenue cross 
each other at an acute angle. Diverging slightly to 
the right, the road follows Seventh Avenue and con- 
tinues to 59th Street, terminating at one of the ea- 



trances to Central Park. The entire length of the 
road is about five miles. To ascertain what work was 
necessary to clear the ground of obstructions, this en- 
tire line was examined. At every intersection of a cross 
street, one or two cross sections, showing the pipes, 
electrical conduits, etc., underlying the street, were pre- 
pared. Some of the data for these cross sections were 
obtained from any records that were found available. 
Such records were far from complete. The work done 
on the electric subway vaults or manholes furnished 
another source of information, but much of the data 
were determined only by actual digging. 

In this way a great number of cross sections were de- 
termined. To illustrate the nature of the work, we re- 
produce one of such sections and show in the other cut 
what appearance the ground in the vicinity of the 
same cross section presented when excavated. The 
(Continued on page 310.) 
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DEFENSELESS CONDITION OF OUR SEAPORTS. 

The need of fast war vessels was well illustrated by 
the recent incident in the harbor of Sau Diego, when 
a Chilian cruiser belonging to the insurgents entered 
the bay, anchored, took on board recruits, supplies of 
provisions, ammunition, and then sailed away. This 
ship, under the laws of nations, was in fact a piratical 
vessel, and as such was seized by the government au- 
thorities at San Diego, and a United States marshal 
placed on board in possession. But the Chilian rebels 
paid no attention to the laws of the United States; 
they may be said to have captured the place. When 
they had obtained all the supplies they wanted to as- 
sist them in carrying on war against a friendly nation, 
they upheaved anchor and steamed away, carrying 
off as a prisoner the official representative of the great 
republic. This was a small ship called the Itata, car- 
rying four guns. 

Report has it that the government is mildly indig- 
nant at this occurrence, and has ordered the United 
States war ship Charleston, at San Francisco, to sail 
in pursuit of the Itata and recapture her if possible. 
Allowing this could be done, and the Itata could be 
destroyed, it might be dangerous to attempt it. The 
Chilian rebels would be maddened and might retaliate. 
There is nothing to prevent them from sending in 
other boats to capture or bombard San Diego or other 
towns along the coast. Indeed, while the Itata was 
taking on supplies at San Diego, other vessels of the 
rebels were hovering outside the harbor. 

We have no navy worthy of the name, and nearly all 
our seaports are without proper defenses. Like San 
Diego, they are at the mercy of any single piratical 
boat that chooses to enter. This is a very humiliating 
position for a country like ours to be placed in. The 
indifference of Congressmen to the naval defense of 
the country is astounding. They waste their time over 
party squabbles, vote billions of money for schemes in- 
tended to help bring votes to their respective sides on 
election day ; but as to the immediate creation of an 
enterprising, prompt and effective navy, which is of 
vast importance to the country, but little is done, and 
that little very slowly. All told, we have a pair of 
small torpedo boats, half a dozen or so of small cruisers, 
and an equal number of larger vessels. 

There should be fifty ships where now there is one. 
Every harbor in the country should be guarded by 
efficient sentinels consisting of vessels of high speed, 
ready for instant action, to maintain and enforce the 
authority of the republic. 



CHARLES PRATT. 

On the evening of May 4, Charles Pratt, eminent as 
a philanthropist of the best type, died from a sudden 
attack of heart disease. While much that he did in the 
endowment and support of institutions is known and 
has made him famous as one of the world's benefactors, 
a great deal of the good he performed was known to 
few besides himself. Thus it is said that his last busi- 
ness transaction before he died was the signing of a 
check, as a donation to the Brooklyn Board of Chari- 
ties. 

He was born in Wilbraham, Mass., October 2, 1830. 
At the age of 19 he engaged in the paint and oil busi- 
ness, beginning at the foot of the ladder. As one of 
ten children he was obliged to work for his own sup- 
port, and succeeded so well that in 1857 he was able to 
come to this city and start as a member of the Arm of 
Devoe, Reynolds & Pratt. This firm dealt in paints and 
oils. Soon afterward Mr. Pratt started on his own ac- 
count in the refining of petroleum. His brand of kero- 
sene, known as astral oil, is known everywhere. Later 
his firm was absorbed by the Standard Oil Company. 
Of the latter corporation Mr. Pratt was a leading 
member up to the day of his death. 

His great wealth was devoted largely to the cause 
of education. The Adelphi Academy, of Brooklyn, N. 
Y., practically owns him as its father. He found it a 
private school, and by his donations, and advice and 
direction, brought it up to the standard of a high 
grade incorporated literary and scientific college. His 
donations to this cause exceed a quarter of a million 
of dollars. A few years ago the Pratt Institute, of 
Brooklyn, for manual training and scientific instruc- 
tion generally, was opened to the public. This was 
entirely his creation. It is familiar to our readers, 
having been illustrated in this paper. Upon the Pratt 
Institute over one million of dollars was spent by its 
founder. Large additions to the Institute were contem- 
plated, which it is to be hoped may yet be carried out. 

Upon the principle of the Peabody buildings in 
London, Mr. Pratt established a large flat house in the 
Green point district of Brooklyn. It is 200 by 135 
feet in size and contains 120 suites of rooms upon its 
six floors. The building affords homes at moderate 
cost. It contains a reading room and library for the 
use of the occupants. The income derived from it was 
devoted to the maintenance of the Pratt Institute. 

What other plans Mr. Pratt had in view for the 
future is uncertain. The work of his life is of double 
importance. It has brought about abiding and perma- 
nent good and has set a noble example for others to 
follow. 



DR. EDWARD MAYNARD. 

Dr. Edward Maynard died on May 3, aged 78 years. 
A dental surgeon by profession, he won a high stand- 
ing among his co-practitioners. Some of his work is 
to-day a standard, and he introduced several new 
operations in dentistry. Originally a candidate for the 
West Point United States Military Academy, his deli- 
cate health prevented his completing the course. This 
episode presumably turned his mind to arms, and his 
reputation as an inventor of fire-arms became widely 
spead. In 1845 he patented the tape system of primers 
to take the place of the ever-troublesome percussion 
cap, an immense advance over the old system. In 1851 
he invented the breech-loading rifle that bears his 
name, subsequently improved and patented at various 
dates, and forming one of the basic improvements in 
the development of the metallic cartridge breech-loader 
of to-day. 

One interesting invention was for application to 
double-barreled guns, allowing each barrel to expand 
or contract independently of the other, thus prevent- 
ing the expansion of one barrel when fired or when ex- 
posed to the sun from warping the other. As late as 
1886 he patented an indicator for magazine rifles, to 
show at a glance the number of cartridges they con- 
tain. 

Many other inventions in ammunition and fire-arms 
were made by him. He presented the interesting ex- 
ample of a man winning high eminence in two widely 
different fields of work. Various honors were offered 
him by foreign potentates. The Emperor of Russia, 
Nicolas I., appointed him court dentist. In the other 
field of work he was honored by the Kings of Belgium, 
Sweden and Prussia. He occupied the chair of theory 
and practice in the Baltimore College of Dental Sur- 
gery, and also in the dental department of the Na- 
tional University, Washington, D. O. 



The Fur Seals In Behring Sea. 

Every spring the seals appear in droves from the^ 
unknown winter quarters, and settle down on the Pri- 
bylov Islands, some 200 miles away from the mainland 
of Alaska. The males come first, accompanied by the 
young seal pups born during the previous summer,and 
choose their respective homes on the rocks. The 
females follow three weeks later — meek little creatures, 
in steel gray garb, very different from the big brown 
male seals, with their fighting propensities. Often one 
seal possesses twenty wives, and he has hard task to 
defend his home and family from his neighbors. In- 
deed, the old seals fight like furies, becoming covered 
with scars and terrible wounds, and sometimes losing 
an eye or part of a flipper in the fray. Most of the 
fighting is done with the mouth. The combatants ap- 
proach each other with averted heads and sly looks, 
till suddenly they utter a shrill piping whistle, and en- 
gage with their sharp canine teeth, the hair flies and 
the blood flows amid much furious bellowing. The 
young bachelors — from one to five years old — herd to- 
gether in their own quarters at a respectful distance, 
till they are strong enough to fight for wife and home. 



A Deep Well. 
Some time ago the Wheeling Development Company 
began drilling a well near Wheeling, W. Va., in search 
of petroleum or natural gas. The hole has now 
reached a depth of 4,100 feet. In this distance several 
veins of coal have been passed, and both oil and gas 
have been struck, but not in paying quantities. The 
.hole is 8 inches in diameter. It is reported that Pro- 
fessor White, State geologist of West Virginia, has suc- 
ceeded in interesting the officers of the United States 
Geological Survey in the exploration, and that the 
hole is to be continued to a depth of 1,000 feet more, 
or as far as is practicable, with the idea of making in- 
vestigations of temperature and magnetic conditions. 



Trade Mark— Generic Name. 

The Supreme Court of Illinois held, in the cass of 
Bolander vs. Peterson, that a generic name, or one 
merely descriptive of the article made or sold, or its 
qualities, ingredients or characteristics, and which may 
be employed truthfully by other makers or dealers is not 
entitled to protection as a trade mark, and that words 
designating a trade indicating that a particular class of 
goods is dealt in cannot be exclusively appropriated 
by one as a trade mark or trade name. In this case it 
was held that the words "Swedish snuff store," or 
"magazine," could not be protected. 



Spectacle Lenses In Photography. 

Mr. Lyonel Clark says fair results can be obtained 
by fixing two meniscus spectacle lenses in a tube, with 
their concave sides facing each other, and with a suit- 
able diaphragm between them. His general conclu- 
sion was that they would not work well enough to 
cause photographic opticians to put up their shutters, 
but would do a certain amount of useful work, espe- 
cially in the hands of those photographers who, on . 
aesthetic grounds, do not like prints sharp all over. 
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Early History of the Discovery and Use of Tin. 

A very interesting work is that of Philip William 
Flower, written and published in England, and entitled 
" A History of the Trade in Tin ; a Short Description 
of Tin Mining and Metallurgy ; a History of the Origin 
and Progress of the Tin Plate Trade, and a Description 
of the Ancient and Modern Processes of Manufactur- 
ing Tin Plates." It is a somewhat rare work in this 
country, says the Boston Herald. 

In the search for information through the archives 
of the world as to the origin and first employment of 
tin, Mr. Flower tells us that shortly after the descrip- 
tion of the flood will be found a reference to Tubal 
Cain, " an instructor of every artificer in brass." The 
notice in Genesis thus fixes the discovery and use of 
tin and copper, according to the Bible, at between 
4004 and 1635 years before the Christian era. And not 
only were the existence and use of these metals known, 
but the art of converting them was soon far advanced, 
for we find in the Book of Kings, written 1015 B. C, 
" King Solomon sent and fetched Hiram out of Tyre. 
He was a widow's son of the tribe of Naphtali, and his 
father was a man of Tyre, a worker in brass, and he 
was filled with wisdom and understanding and cun- 
ning to work all works in brass." 

Any one doubting the nature of this metal can be re- 
assured by reference to the chapter which follows, giv- 
ing in detail a most elaborate schedule of the pillars, 
the chapiters, the baths, the lavers, the pots, the shov- 
els, and the basins, some of cast and some of wrought 
bright brass, which Hiram the artificer prepared for 
the temple of King Solomon. Further ample evidence 
as to the early use of tin and brass is to be found in 
the Iliad of Homer, written, as it is believed, between 
the years 962 and 915 B. C. 

We find, then, that brass — and consequently tin — ex- 
isted in Tyre, the great seaport town of the Phoenicians, 
on the coast of Syria, about 1000 B. C. They are fre- 
quently referred to in all works relating to tin or to 
Cornwall. The Phoenicians were merchants, and car- 
ried on an important trade from the ports of Tyre and 
Sidon. These cities rivaled each other in magnitude, 
fame, and antiquity. The Tyrians excelled all other 
nations in the manufacture of a purple dye, said to 
have been extracted from a shellfish found on their 
coast. It is now well known that tin dissolved in 
muriatic acid produces a brilliant purple dye, and that 
tin dissolved in nitric acid will produce a scarlet dye. 
It is not unreasonable, therefore, to suppose that the 
use of tin in dyeing had much to do in the production 
of the Tyrian purple of the Phoenicians. 

It is impossible to fix the date at which the export 
trade in tin was commenced from the British Islands, 
but it is certain that it existed and was controlled by 
the Phoenicians when Herodotus wrote his history, 450 
B. C, Herodotus refers to the Cassiterides (the Scilly 
Islands) as the places whence they were then obtaining 
their supplies ; but neither he nor any other historian 
has left us any information as to when that trade com- 
menced. The Phoenicians called this land of tin 
" Baratanac," and Bochart and other historians at- 
tribute the very origin of the name of Britain to this 
work. 

After the Phoenicians the trade in tin with the 
Cassiterides was taken up by the Greeks sailing out of 
Marseilles, the city of Massila, which was built by a 
colony of Greeks 600 B. C. The Phoenicians prob- 
ably sailed straight across from their colony of 
Gades or Cadiz, and returned direct to that port 
with their valuable cargoes. The Greeks, how- 
ever, appear to have been accustomed to coast up the 
English Channel, and crossing over from Kent to 
France, the tin was conveyed overland on horseback 
in thirty days to the mouth of the River Rhone. 

The Romans, who bad always been large purchasers 
of tin, were the next to follow the Phoenicians and 
Greeks. The following anecdote is derived from Strabo, 
who also tells of the conquest of Britain by Csesar : 
"Formerly," he says, "the Phoenicians alone carried 
on this. traffic (in tin) from Gades, concealing the pas- 
sage from every one, and when the Romans followed a 
certain shipmaster, that they also might find the mar- 
ket, the shipmaster of jealousy purposely ran his vessel 
upon a shoal, leading on those who followed him into 
the same destructive disaster. He himself escaped by 
means of a fragment of the ship, and received from the 
state the value of the cargo he had lost. The Romans, 
nevertheless, by frequent efforts, discovered the pas- 
sage.'' 

As soon as the Romans made a conquest of Britain 
they formed in the tin province camps and roads (still 
visible) and left behind them vases, urns, sepulchers, 
and money that exhibit daily proofs of their having 
been a stationary people in these parts, and that Dam- 
nonium extended even to the Polerian promontory or 
the Land's End, limited by the western parts of Somer- 
setshire. The Romans, as is well known, occupied 
Britain from B. C. 55 to A. D. 409, or 464 years, during 
which period the Cornish tin mines were largely 
worked by the ancient Britains, possibly for their own 
advantage, but more probably as serfs, and in A. D 
409 the Romans had to give way to the Saxons. 

During the Saxon dominion (from 410 to 1066) the 



mines were almost entirely neglected, frequent intestine 
commotions, and the subsequent wars with the Danes, 
allowing no time for such innocent and peaceful pur- 
suits. In the year 1066 the Saxons in their turn were 
pushed aside by the Normans, and subsequently the 
tin mines in Cornwall were again vigorously developed. 
The Norman sovereigns derived immense revenues from 
the export of this metal, and, in the year 1198, when 
the country was almost ruined by the Crusades, Rich- 
ard Coeur de Leon, then abroad, placed the manage- 
ment of the mines in the hands of the Archbishop of 
Canterbury, who, from this and other sources, was en- 
abled to collect and remit to his employer a sum of 
money exceeding £1,000,000 sterling. 

In the reign of King John (1199-1216) the produce was 
so inconsiderable that the rent of the tin farm amount- 
ed to no more than 100 marks. At this time the Jews 
were sole managers, if not proprietors, of the mines. 
The right of working the mines was then wholly pos- 
sessed by the king, who, being sensible of the languish- 
ing state of the manufacture, bestowed some valuable 
privileges on the country by relieving it from the ope- 
ration of the arbitrary forest laws, and granting a 
charter to the tinners. 

Tin mines were known to exist in Spain, but the con- 
stant invasions of the Moors caused the mines to be 
abandoned or neglected. 

In the year 1240 tin was discovered in the mountains 
of Bohemia by a Cornish tin man who had been ban- 
ished from his native country, either on account of his 
religion or because he had committed murder. Further 
discoveries followed at Altenburg, in Saxony, 1458, and 
in Barbary, 1640. 

Richard, Duke of Cornwall, brother of Henry III., 
1216-1272, derived immense profits from the mines, the 
produce of which was subject at this period to a royalty 
of 40 shillings for every £1,000 in value, payable to the 
duke, and twice a year all the tin produced had to be 
brought to appointed places, where it was officially 
stamped and weighed. 

The Jews being banished the kingdom in the 
eighteenth year of Edward I., 1290, the mines were 
again neglected till the gentlemen of Blackmoor (lords 
of the seven best tithings stored with tin) obtained a 
charter from Edward, Earl of Cornwall, with more ex- 
plicit grants, privileges, etc., among them that of re- 
ceiving as their own due and property the toll tin, that 
is l-15th of all the tin raised. The kings and dukes of 
these times would appear to have treated this industry 
very lightly, for it is recorded that Edward I., in 1305, 
in the thirty-second year of his reign and the 36th of 
his age, mortgaged or assigned his due for one year to 
settle a wine bill for £750. 

In 1376 the tinners were able to obtain protection by 
act of Parliament, but the civil wars following (viz., 
the Wars of the Roses) the mines were again very much 
neglected. When, in 1485, these wars ceased, England 
became more settled and tin mining became more 
profitable and prosperous. Prudent Queen Elizabeth 
(1558-1603) appears to have taken more interest in the 
mines than her predecessors, for she sent to Germany 
and brought over German miners, by whom many of 
the Cornish processes were very much improved. 

Very little has been written, and next to nothing can 
be ascertained, of the progress of this trade from 1600 
to 1700. In the reign of Queen Anne (1702-1714) it is re- 
corded that the queen had in stock 5,000 tons of tin, 
equal to five years' consumption, demonstrating the 
existence of hard times for the producers, or proving 
that the queen was a " hard bargain " to deal with. 

It was after the death of Queen Anne, but there ap- 
pears to be no record of the exact date, when Eastern 
or foreign tin first arrived in Europe to compete with 
the Cornish product ; but as early as 1760 small quanti- 
ties of Banca tin were received in Holland. In 1787 the 
importation of Banca tin to Holland was so much be- 
yond their own requirements that the Dutch shipped 
a quantity to England, but that same year the increase 
from the Cornish mines was about 500 tons. The mar- 
ket was, however, relieved by the East India Company 
taking 800 tons to China, where a market had alread} 7 
been opened for it. The trade with China, however, 
was brought to a close in 1817 by the return of Cornish 
tin from China to London, and the underselling of the 
mine product in the home market. The history of tin 
from that date to the present day is only a question of 
figures and statistics, which are beyond the scope of 
this article. 

The discoveries of tin in Germany 500 years ago, 
which never became important, were practically aban- 
doned several years since. Cornwall has safely defied 
all competition from Europe and the East, but the 
cloud which threatens her has risen in the south, in 
her own colonies. In the year 1872 large discoveries of 
surface tin ore were made in Queensland and New 
South Wales, and all at once a new supply appeared to 
find a sale in Europe. 

♦ hi ♦ 

The German Navy.— Eleven line-of-battle ships, 
with an aggregate displacement of 70,000 tons, are now 
being built for the German government, viz., three at 
Bremen, two at Gaarden, near Kiel, one at Wilhelms- 
hafen, three at Dantzic, two at Bredow, near Stettin. 



How to Preserve Health. 

One of the best ways to keep in good health, says 
the Monthly Bulletin, is not to think or worry too 
much about it. If you feel strong and well, don't 
imagine that some insidious disease may be secretly at- 
tacking your constitution. Many people are like the 
inexperienced traveler, who anxiously inquired about 
the symptoms of seasickness, and how he should know 
when he had it. One generally knows when he is sick, 
and frequently many supposably alarming symptoms 
prove, upon investigation, to be either perfectly natu- 
ral occurrences or of very slight importance. 

Eat and drink what you desire, as long as it agrees 
with you. Your stomach knows pretty well what it 
can digest. Plain, simple food is desirable, as a gen- 
eral thing, but the luxuries of the table, in moderation, 
will do no harm. 

Alcoholic beverages are not fit for habitual use. 
They are true medicines, and should only be used like 
any other medicines — under the advice of a physician. 
As a regular beverage they can do no good, but will 
almost certainly do harm. 

Take all the sleep you can get, but remember that 
the necessary amount varies greatly for different 
persons. Some must sleep at least nine hours, while 
others thrive under six. Only don't rob yourself of 
what you really need. The " midnight oil " is a terri- 
bly expensive illuminant to burn either for purposes of 
labor or study. 

Always treat a common cold with great respect. 
Ninety-nine times out of a hundred it will get well 
any way, but the hundredth cold, if neglected, may 
lead to bronchitis, pneumonia, or consumption. It is 
best to take no such chances. 

If you are sick enough to need any medicine at all, 
beyond the simple remedies familiar to all, you are 
sick enough to need the attendance of a physician. 

By all means take as much exercise as you can, and 
be in the open air as much as possible. Outdoor life is 
the natural condition of mankind, and the more one 
can have of it, the better. The practice must not be 
carried to extremes, however. There are many days 
when one is much better off in a warm, comfortable, 
well-ventilated house than trying to take outdoor 
exercise in a midwinter storm, or under a July sun, 
and no one ever strengthened his constitution by 
sleeping with his bed-room window open with the out- 
side temperature at zero, or allowing the snow to drift 
in upon his pillow. 

Fresh air, sunlight, good and sufficient food, pure 
water, outdoor exercise, temperance in all things, and 
a cheerful disposition, are the chief remedies in 
nature's dispensatory, and are worth more than all the 
drugs and medicines of the shops. Dr. Holmes has 
truly said that if nine-tenths of all the medicines, pa- 
tent, proprietary and otherwise, in the world were 
poured into the ocean, it would be all the better for 
mankind and all the worse for the fishes ; and the best 
physician can do little without good nursing, and thus 
aid nature in throwing off disease. 



A Remarkable Run of Iron. 

The Mancelona (Mich.) Herald says: Stack No. 2, 
blast No. 1, of the Antrim Iron Furnace, completed the 
third year of its present blast April 15. Number of 
days in blast, 1,050, and the total product during that 
time amounted to 66,347 tons of pig iron — a daily aver- 
age of 63J£ tons. A trifle over a year and a half of this 
run, or, to be exact, 582 days of it, the stack was blown 
with a small Weimer engine, with a product of 32,326 
tons — a daily average of 55% tons. The balance of the 
run (468 days) was made with a large engine of the 
same make, during which time the product amounted 
to 34,021 tons — a daily average of 72% tons. 

To make this amount of iron, 115,410 tons of ore was 
used and 146,000 cords of wood consumed. Had the 
stack been blown during the entire period with the 
large engine, the total product would, of course, have 
been much greater, but the record is a remarkable one, 
nevertheless, and it is believed that no charcoal stack 
in the United States has ever made so long a run or so 
large an amount of iron with a single lining. 



Cutting; Glass Tubes, Bottles, etc. 

Another method, by Prof. Win, Thomson, consists 
in having some strips of thick blotting paper at hand 
from a quarter to half an inch in width, and of differ- 
ent lengths. Two pieces of such paper are wetted and 
wrapped round the bottle, tube, or other vessel to be 
cut, once or oftener (once is sufficient). These pieces of 
paper, cut true, are wrapped round the vessel like two 
hands. They must not be placed too closely together — 
say from a quarter to three-eighths of an inch apart for 
large vessels, and rather less than a quarter of an inch 
apart for tubes of an inch or so in diameter. When 
this is arranged a fine flame about two or three inches 
long is allowed to play on the glass between the two 
pieces of wet paper, the vessel being slowly revolved 
and the point of the flame kept between the two 
papers. Within a minute usually the vessel separates 
with a clean cut along the line against which the flame 
played. 
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NEW METHOD OF CHAMFERING STONE. 

The usual method of chamfering stone is to chip off 
the corners by means of a mallet and chisel, and after- 
ward to grind and polish the surfaces separately, thus 
involving a great amount of labor and much expense. 

Mr. John L. Dalot, of Addison, Me., has recently 
patented a novel method for producing chamfers upon 
the edges of stone blocks and slabs without liability of 
chipping the corners. According to this method, the 
slabs are mounted in a frame which holds them at the 




DALOT'S APPARATUS FOR PRODUCING CHAMFERS, 

required angle, and the edges of the blocks or slabs to| 
be chamfered are covered with a suitable cement, which 
fills in the angles between the blocks, and sustains the 
surface of the stone so that it does not chip in the pro- 
cess of grinding. Any suitable cement is used for this 
purpose ; plaster of Paris has been found effectual and 
convenient. The arrangement of the slabs in the frame 
is shown in Fig. 1, and in Fig. 2 the slabs thus prepared 
are shown in position on the lap which carries the 
abrasive and polishing material. 

It is obvious that this improvement is equally appli- 
cable in hand polishing, where an ordinary hand rub- 
ber is used. The chamfers produced according to this 
method are uniform, the angles are sharp, and the sur- 
faces plane. 



IMPROVEMENT IN JACK-SCREWS. 
We give an engraving of a jack-screw which is de- 
signed to operate in much the same manner as the 
well known hydraulic jack. The screw turns in a nut 
in the standard, and carries at its upper end a flange 
and ratchet wheel. The screw-operating lever is pivot- 
ed to a movable ring inclosing the flange, and the mov- 
able ring carries a pawl for engaging the ratchet. The 
upper end of the screw is prolonged, and furnished 
with a shoe for receiving the load when it is desired to 
apply pressure from the upper end of the screw. Upon 
the lower end of the screw is swiveled an arm which 
extends through a slot in the standard, for engagement 
with objects to be lifted from the ground. By oscillat- 
ing the lever, the ratchet is engaged by the pawl and 




Artesian Wells. 

Whether water can be obtained by artesian borings 
in any district, or not, depends upon the geological 
structure. All rocks contain more or less water. 
Sandy formations absorb water mechanically, and fine 
sand can take in about one-third of its bulk of water, 
and if a well be sunk into it, and regularly pumped 
from, nearly all of this moisture can be drawn out. 
Chalk, and similar rocks, which are made up of very 
fine particles, closely compacted together, contain a 
very large proportion of water, but from the 
capillary attraction of this rock, very little of 
this water will drain into a well sunk into it. 
But as there are often wide crevices in chalk 
rocks, through which water flows in much 
greater quantity than the rock can retain in its 
pores, wells sunk into chalk formations often 
secure water. There is another formation, that 
of the clays, through which water does not per- 
colate, and a well sunk in this rock cannot 
secure water. In the geological strata of the 
earth, the veins which are impervious to water 
and those through which the water readily 
penetrates may occur in alternating layers, and 
when in this manner a pervious bed of earth 
lies between two impervious ones, it is plain 
that we have a formation altogether favorable 
to the objects of the artesian well. For, if a 
perforation be made through the retentive 
rock, into the water-logged strata below, the 
moisture there contained will rise through the 
bore to a height depending upon the pressure 
of water which has accumulated in the con- 
• fined space between the two impervious veins. 

When, as so often happens, especially when 
the surface of the country is uneven, the vein of 
water-yielding sand may run beneath the surface 
of the earth, to a level far above the point where 
the boring has been made, the water will rise 
rapidly in the well, to the surface of the earth, and 
often higher, and will then flow continuously by hy- 
drostatic pressure. As veins of sand or pervious rock 
run through the earth everywhere, there seem to be 
few places where the process of boring cannot secure 
water at less or greater depth. Many artesian wells 
have been made in the deserts ; in the Sahara a num- 
ber of wells made in this way are transforming a per- 
fectly arid land into a fertile, beautiful country. And 
as surface waters are continually percolating into the 
strata from which the artesian well draws, such wells 
seldom fail, even after many years of usage. There are 
such wells in the Old World that have been in use for 
centuries. — Chicago Inter-Ocean. 



KALBACH'S JACK-SCREW. 

carried around, thus turning the screw and raising or 
lowering the object supported by it. The pawl may 
be reversed so as to turn the screw in either direction. 
This invention has been patented by Mr. M. D. Kal- 
bach, of Harrisburg, Pa. 



In relation to his scheme for a tubular railway across 
the Straits of Dover, Sir E. J. Reed points out that, 
unlike the tunnel, the tube can be destroyed if required 
by torpedoes or mines by the fleet, and hence could 
never be used by an enemy to maintain the communi- 
cations of an army of invasion. 



tubes are known by number, and besides carry each 
an independent graduation. In practice the pump is 
caused to force the column up to a tube of a certain 
number and to a definite graduation on the scale of 
the same tube. 

In this way high pressure gauges can be graduated 
up to 400 atmospheres. Of course the reliability of the 
method depends on the accuracy of the levels of the 
reading tubes. Special care has been taken to de- 
termine these levels. — Illustration. 

• i ■ i » 

Healthy and Vigorous at 104. 

Mrs. Mehitable Dayton, the oldest person in Connec- 
ticut, celebrated her 104th birthday on May 1. Mrs. 
Dayton received her guests sitting in a chair which is 
150 years old. She is a remarkably well preserved 
woman, and does not look over 70 years. She is per- 
fectly healthy and vigorous. Mrs. Dayton was born 
May 1, 1787, the eldest of nine daughters of Samuel and 
Mary Stratton, who lived but a few rods north of the 
house in which she now resides. Each of her sisters 
married, and each lived in a different State. There 
are two other sisters now living — Mrs. Doll}' Morgan, 
of Holly, N. J., aged 91, and Mrs. Electa Haskell, of 
Otis, Mass., aged 89. On December 14, 1806, she mar- 
ried Ezra Dayton, of Marlboro, who was also one of 
ten children. They had ten children, two of whom are 
now living. 

»ni » 

AN IMPROVED WRENCH. 

We give an engraving of a new wrench recently pat- 
ented by Mr. Frank S. Chaney, of Honolulu, Hawaiian 
Islands. This wrench is designed for app'ving and re- 
moving nuts of various kinds, and to molding and 
turning round objects such as rods and pipe. The con- 
struction of the wrench, as will be seen by reference 
to the engraving, is simple and comparatively inex- 
pensive. The shank and thread are formed integrally 
of a single piece of steel, and a sliding jaw, which is 
fitted to the shank, is made of steel by the usual 
method of drop forging. 

In the face of the jaw is an oblique mortise in which 
is placed a pawl of hardened steel, which is adjusted 
in the mortise by a screw, as shown. When the wrench 



OPEN COLUMN MANOMETER ON THE EIFFEL TOWER. 
M. L. Cailletet, the eminent French physicist who 
has become famous for his researches on the liquefac- 
tion of gases, has put the Eiffel tower to a, new use. 
As a verifier of high pressure instruments the open 
column mercury manometer has been found unsur- 
passed. Already M. Cailletet has used one over three 
hundred feet high. In the Eiffel tower he has recently 
established one three hundred meters in height, giving 
unrivaled opportunities for standardizing high limit 
pressure gauges. 

As a glass tube could not be constructed that would 
be practical under so great a pressure, a soft steel tube 
was adopted. This was carried up the tower and se- 
cured thereto as shown. It is about 4 millimeters 
(0 - 16 inch) in internal diameter. It is attached to one of 
the rails of the inclined elevator until the lower plat- 
form is reached. A stairway was constructed along 
the line it follows. A portion of this section is shown 
in the cut. Then, by a series of vertical and almost 
horizontal elements, the tube makes its way to the sec- 
ond platform, whence its rises vertically, except for one 
break, to the top of the tower. 

The lower end of the tube enters a vessel of mercury 
and is immersed in the same. By pumping water into 
this vessel, the mercury is forced up into the tube. 

As it would be manifestly impossible to read the 
level of the mercury in the opaque tube, a series of 
auxiliary open glass reading tubes is connected to it 
at intervals. These communicate through a lateral 
connection with a stop cock with the main tube. If 
the cock of one of the connections is open as the mer- 
cury reaches the level of the auxiliary tube, it rises in 
it to the same level. 

Telephonic communication is maintained between 
the observer at the tube and the manometric station, 
by which the movements of the pump and escape 
valve are directed. If too much water is pumped in, 
a little is allowed to escape. As the point is nearly 
reached, the pump is worked very slowly, so that, 
by practice, the exact point can be reached nearly 
every time. An overflow tube is provided in case any 
of the mercury escapes. After a reading the cock is 
closed if higher pressure readings are to be taken, and 
the mercury is pumped up to the next desired auxili- 
ary reading tube. 

The manometric station, whose interior in shown in 
our illustration, is situated at the base of the western 
pillar of the tower. The observation or auxiliary 




CHANEY'S WRENCH. 

is to be used upon nuts or square objects, the pawl is 
withdrawn into the mortise, but when it is to be used 
upon round objects, the pawl is projected beyond the 
face of the movable jaw. The lower end of the shank 
is curved and bent at a right angle to receive the piv- 
otal screw of the handle. The handle contains a nut 
which receives a rod connected with the movable jaw, 
and the rod is guided by a clip attached to the straight 
portion of the shank. By turning the handle in one 
direction or the other the required adjustment of the 
movable jaw is secured. 

« hi » 

The Breathing of a Locomotive. 
The " breathing" of a locomotive — that is to say, 
the number of puffs given by a railway engine during 
its journey — depends upon the circumference of its 
driving wheels and their speed. No matter what the 
rate of speed may be, for every one round of the driv- 
ing wheels a locomotive will give four puffs — two out 
of each cylinder, the cylinders being double. The sizes 
of driving wheels vary, some being 18, 19, 20, and even 
22 feet in circumference, although they are generally 
made of about 20 feet. The express speed varies from 
54 to 58 miles an hour. Taking the average circumfer- 
ence of the driving wheel to be 20 feet, and the speed 
per hour 50 miles, a locomotive will give, going at 
express speed, 880 puffs per minute, or 52,800 puffs per 
hour, the wheel revolving 13,200 times in 60 minutes, 

giving 1,056 puffs per mile. 

■* « » > ^ 

The Electric Omnibus. 

A curious incident was lately witnessed in Palace 
Yard, Westminster, London. About four o'clock an 
electric omnibus started from the St. Stephen's Club, 
and carried some dozen members of Parliament round 
to the members' entrance in Palace Yard. Admiral 
Mayne was in charge of the omnibus, and among the 
passengers were Sir William Marriott, Sir Walter Fos- 
ter, Major Waring, Mr. Majoribanks, and Sir William 
Walrond. The arrival of the car attracted a large 
crowd of members, and subsequently a series of trips 
was made round the neighboring streets, some hun- 
dred members in all availing themselves of the oppor- 
tunity of testing the practical utility of the omnibus. 
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BEADING THE DEGREES OF PRESSURE. 



SITUATION OF THE MANOMETRIC TUBE ON THE EIFFEL TOWER. 




AIR PUMP FOR FORCING THE MERCURY INTO THE TUBE. 



OPEN COLUMN MANOMETER FOR EXPERIMENTS ON COMPRESSION OF GASES. 
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Tbe Odor of the Soil after a Shower. 

BY DR. T. L. PHIPSON, P.C.8. 

This subject, with which I was occupied more than 
twenty-five years ago, appears from a paragraph in a 
late number of the Chemical News to have recently at- 
tracted the attention of Professor Berthelot and M. 
Andre. I find, on referring to my old notes, which are 
dated 1865, that it is doubtful whether I ever published 
the results of these observations ; and as the distin- 
guished chemists I have just named have not quite 
solved the problem, I hasten to give the results I ob- 
tained so long ago. 

After a considerable number of observations, I ar- 
rived at the conclusion that the odor emitted by soils 
and sedimentary strata after a heavy shower of rain in 
summer was due to the presence of organic substances 
closely related to the essential oils of plants, and it ap- 
peared evident to me that, during the hot dry weather, 
these porous surfaces absorb the fragrance emitted by 
thousands of flowers, and give it up again when the 
rain penetrates into these pores and displaces the 
various volatile substances imprisoned therein, which 
are only very slightly soluble in water. I believe that 
many kinds of soil possess this property, but those on 
which my observations were first made were the chalk 
soils of Picardy, in France. I found that not only 
chalk, but also marls, compact limestones, phosphatic 
rocks, and some kinds of schists and amphibolites are 
porous enough to possess it to such a degree as to emit 
a decided odor when they are strongly breathed upon. 

Finding the property of which I speak very remark- 
able in certain chalk rocks of Picardy, I endeavored to 
ascertain the nature of the substance, or substances, 
to which it was owed. I dissolved a very large quan- 
tity of the chalk in dilute hydrochloric acid, and 
passed the carbonic acid through various media, water, 
alcohol, weak potash solution, and dilute acid ; but 
none of these liquids appeared to arrest the passage of 
the odoriferous substance. The only liquid which I 
found would retain it was an aqueous solution of 
bromine. This arrested it, and when the bromine 
solution was afterward carefully evaporated at a low 
temperature, a yellowish product, soluble in alcohol, 
and having a strong odor of cedar wood, was obtained, 
which, from its chemical and physical properties, ap- 
peared to be very similar to, if not identical with, 
bromo-cedren, derived from essence of cedar. 

♦ c » > ♦ — 

Magnetic Rocks. 

In a letter to Nature the following instance of extra- 
ordinary local magnetic disturbance, due to the pres- 
ence of magnetic rocks, is cited by Commander Creak : 
: In September, 1885, when her Majesty's survey- 
ing vessel Meda was passing Bezout Island, near 
Cossack, Northwest Australia, a steady deflection of 
her compass of 80 degrees was observed. This remark- 
able result has, however, since been exceeded by ob- 
servations made in the Penguin on November 6, 1890. 
The Penguin being two miles north, 79 degrees east, 
from Bezout Island, a deflection of 22 degrees was ob- 
served. The ship was immediately anchored, and 
some hours of the next day were spent investigating 
the matter. On Bezout Island itself the absolute 
values of the variation and dip were normal, the dip 
being 50 degrees l'"7 south. But at a position north 
79J^ degrees east, distant 2 - 14 miles from that on Bezout 
Island, the observed dip on board was 83 degrees south, 
with a very small deflection of the compass. At 900 
feet to the westward of this the dip was normal, and 
it decreased rapidly as the center was quitted in any 
direction. At about 100 feet south of the center of dis- 
turbance, the compass was deflected 55 degrees. This 
was the largest deflection observed, but the compass 
was disturbed over an area of about a square mile. 
The general depth of water in this area was nine 
fathoms, and the quality of the bottom quartz sand. 
The observations of the magnetic elements at Cossack 
and the neighborhood showed little or no disturbance 
from local magnetic effects. It is therefore evident 
that the disturbances were due to magnetic minerals 
at the bottom of the sea. 



An Ancient Lock. 

The European Trade Mail says that " an Egyptian 
lock has been found which was in use more than 4,000 
years ago. The old Egyptian lock was not made of 
metal, like those we use nowadays, but of wood, and 
the key that opened it was wooden, too. On one side 
of the door to which it was fastened there was a staple, 
and into this staple fitted a wooden bolt that was fixed 
to the door itself. When this bolt was pushed into the 
staple as far as it would go, three pins in the upper 
part of the staple dropped into holes in the bolt and 
held it in its place, so that it could not be moved back 
again until the pins were lifted. The key was a straight 
piece of wood, at the end of which were three pegs the 
same distance apart as the pins which held the bolt 
firm. When the key was pushed into the bolt through 
a hole made to receive it, the pegs came into such a 
position that they were able to lift the pins that fixed 
the bolt, and when these were lifted, the bolt could be 
lifted out of the staple." The most modern locks work 
on a similar principle. 



Hydraulic Monitors. 

One of the most noteworthy features in many por- 
tions of the gold region is the elaborate system of 
water supply for the use of the hydraulic mines and 
the tremendous changes which were the result of the 
few years during which hydraulicking was at its height. 
So great have been these changes — hills washed away, 
valleys filled up, others created — that in many locali- 
ties the entire landscape has been altered. The old 
proverb ascribing the power to remove mountains to 
such as had faith only to the amount of a grain of mus- 
tard seed has never been exemplified, but the hydraulic 
miners have afforded the most ample demonstration 
of their ability to move mountains in the search of 
wealth. Lofty mountains have in fact been brought 
low through no other agency than the pipe line, the 
monitor, and the sluice, and the tremendous power of 
water never received such an exemplification as in the 
history of the hydraulic mines of California. 

There are, indeed, so many remarkable facts con- 
nected therewith that, were they not abundantly sub- 
stantiated, one might well be pardoned for receiving 
their relation with incredulity. One might not believe 
that a stream of water issuing from a nozzle or pipe six 
inches in diameter, and with no other force but gravity 
behind it, would have much effect at any considerable 
distance from the aperture, yet such an apparently in- 
significant stream, with a fall behind it of 375 feet, will 
carry away a solid bowlder weighing a ton or more at 
a distance of 50 to 100 feet, while at a less distance it 
will toss such a bowlder about as a boy would throw a 
pebble. 

The velocity and force of such a stream as it issues 
from the nozzle of the monitor is something terrific. 
The column of water is solid — so solid that if one were 
to undertake to thrust any object into it, it would make 
no more impression than if it were iron instead of 
liquid. If a crowbar or other heavy object be thrust 
against the stream, it would be snatched from the hand 
and thrown to a great distance as if it were a feather- 
weight, while the man who should firmly grasp an ax 
and attempt to cut through the stream would undergo 
an experience that he would remember for many a 
day. 

If a man were to receive the full force of such a stream 
at a distance of a couple of hundred feet, even though 
the impact be momentary, he would be killed as quickly 
as though struck by a cannon ball. He might escape 
being mangled, but the breath would be most effectu 
ally and suddenly expelled from his body. 

At 400 feet from the nozzle, a six inch stream with 375 
feet fall, swung momentarily against the trunk of a 
tree, will denude it in a second of the heaviest bark as 
cleanly as if an ax had been used. Whenever such a 
stream is turned against a gravel bank it cuts and bur- 
rows into it in every direction, gouging out great 
caves, causing thousands of tons of earth to fall, which 
is in turn quickly disintegrated and washed into the 
sluices. Bowlders so heavy that a man can scarcely 
lift them are tossed about like chaff, stumps and trunks 
of trees are thrown to one side like straws, and the 
work of destruction goes on at a pace that is appalling. 
If one who has never seen a monitor in operation under 
full head could imagine the ordinary stream from a Are 
hose magnified about a thousand times, he would be 
able to form some conception of its power. 

The water is brought in open ditches or flumes, some- 
times from a great distance, around mountain sides, 
and across valleys and ravines. When the vicinity 
of the mine is reached a box is put in, from which a 
pipe conducts the water to the point where it is to be 
used. It is the distance between this box and the level 
of the monitor that gives the pressure. With from 300 
to 450 feet fall the execution done is tremendous. At 
the monitor the water is conducted into a still smaller 
pipe with nozzle about one-third the size of the supply 
pipe, the compression giving it still greater force. The 
monitor is constructed something like the ordinary hose 
nozzle, but has a ball joint that permits it to be swung 
in any direction. It is balanced with weights, and by 
means of an ingenious device known as a deflector the 
tremendous stream can be turned in any direction by 
the slightest force. Almost the weight of a finger will 
suffice to direct the movement. 

Easily as it is managed, however, the monitor some- 
times becomes uncontrollable, and when this happens 
a scene of destruction and even death ensues. The 
pipe sways to and fro at its own volition, and the 
stream flies first in one direction and then in another. 
If the miners are not warned in time to get out of range, 
they may be mowed down as if by the discharge of a 
volley of grape. Sometimes the runaway monitor seems 
as if manipulated by some bloodthirsty monster, and 
appears to be deliberately turned upon the fleeing men, 
following them as they flee in every direction and over- 
taking them before they can reach a place of safety. In 
one case a sluice tender, hearing an unusual noise, 
raised himself above the edge of the cut in which the 
sluices ran just in time to receive the full stream square 
in his face and chest. He was knocked down, thrown 
into the sluice, and washed away. When found his 
body had not a stitch of clothes upon it, and apparently 
every bone in it was broken. 



When a monitor gets away from control in this man- 
ner, there are two things that can be done. The water 
may be shut off at the head gate, a process involving 
much delay and perhaps loss, or some brave man may 
rush in and get to the monitor without being struck 
by the stream. To do this requires^ agility and pluck. 
The stream is liable to box the compass inside of a 
minute, and its course must be watched and the prob- 
able direction noted. Then over the rough surface the 
man must hasten, careful not to make a misstep, and at 
the same time ready to flee should the erratic stream 
betray a tendency to change its course so as to en- 
danger life. There have been many hairbreadth es- 
capes and some thrilling exhibitions of bravery under 
such circumstances as these, and it has been only by 
the exercise of the greatest coolness and bravery that 
great loss of property and life has been prevented. 

A. J. Bowie, of this city, in his work on hydraulic 
mining, states that the stream from a six inch nozzle, 
with a 450 feet vertical pressure, delivers a blow equal 
to 588,735 foot pounds per second, equivalent to 1,070 
horse power. When one comprehends this fact, he will 
be abundantly prepared to believe almost anything 
that could be said about the power exerted by such a 
stream. 

With a force such as that exerted by the stream from 
a monitor, it is apparent that a tremendous amount of 
material can be washed away in a very short time. The 
quantity removed depends, of course, upon its nature, 
whether loose soil, ordinary gravel, or cement gravel. 
In some places, under favorable circumstances, as high 
as thirty-six cubic yards to each inch of water have 
been removed in twenty-four hours. With a flow of 
500 inches the bulk removed each day is thus seen to 
be enormous. In cement gravel the amount handled 
daily is as little as three cubic yards per inch. The 
quantity handled daily is, however, almost entirely de- 
pendent upon the grade of the sluices. In the case of 
the highest amount just mentioned the stream had a 
fall or head of 350 feet, the banks were 100 feet high, 
and the sluices had a grade of one inch to the foot, 
while 1,000 inches of water were used. Under such con- 
ditions and with such results it must be apparent that 
the removal of mountains is only a question of time — 
and not a very long time, either. 

Some idea of the immense amount of earth and gravel 
moved by the hydraulic mines of this State can be 
gathered from some recently published statistics upon 
this point. During the height of the hydraulic indus- 
try there were in use from the Feather, Yuba, Bear, 
and American Rivers, Butte Creek, and the two Dry 
Creeks, a total of 10,650,505 miner's inches of water each 
twenty-four hours. At an average of 3J^ cubic yards 
of gravel to the inch there was thus washed away daily 
38,600,000 yards of material. This is a low estimate. 
As an actual fact much more was carried away. But 
the amount stated represents a mass of earth 500 yards 
long, 386 yards wide, and 200 yards high. With such 
a tremendous quantity washed away every twenty-four 
hours, it can readily be understood that no great length 
of time need elapse literally to remove mountains and 
cast them into the sea. — San Francisco Chronicle. 



The Advance in Paper making. 

In an interview with Col. A. G. Payne, of the i\ew 
York and Pennsylvania Company, by a representative 
of the Paper Trade News relative to the prices for soda 
fiber, Mr. Payne, who was a pioneer in the business, 
said : " I remember when soda fiber brought thirteen 
cents ; that was about eighteen years ago, when it was 
first used for paper. It is now quoted at three and 
three-fourths cents. The Yaryan system revolution 
ized the cost of recovering soda ash by cheap evapora- 
tion. Until recently this system was used by Ameri- 
cans only, but now they have adopted it abroad, and 
are using it at Glasgow. Everything is cheaper to-day 
in the manufacture of soda fiber than it was in the old 
times, except wood and labor, and it was natural for 
the decrease in the cost of the production to be accom- 
panied by a falling off in the price of the product. 
The manufacture of chemical fiber has become a great 
industry, and the fiber itself is used more in the manu- 
facture of good book paper than ever before. There 
were only two mills which manufactured chemical fiber 
at the start, and they produced twelve tons daily, 
whereas now the total monthly product foots up to 
fifteen million pounds. This increase does not seem so 
great, however, when we consider that a five ton 
paper mill in the early days was a big thing, whereas 
to-day mills with an output of thirty or forty tons are 
common." 



The telephone line between London and Paris went 
into regular operation on April 2 with much success. 
The charge is $2 for a talk of three minutes. The 
opening of this line is considered a big thing in Europe. 
The distance is 297 miles, of which 23 miles are by cable 
laid under the British Channel. Long distance tele- 
phoning has been in vogue in this country for many 
years. In the Scientific American of March 24, 1883, 
we recorded a conversation we had by telephone be- 
tween New York and Cleveland, O., a distance of 650 
miles. 
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Correspondence. 



Chinese Taxes on Ginseng* 

To the Editor of the Scientific American : 

For the information of your readers I wish to correct 
an error in Consul Nicolas Pike's reply to L. C. Shus- 
sar re ginseng. American ginseng, clarified, pays an 
import duty of Hai Kwan taels 8 per picul (133% lb.) 
Crude ginseng pays a duty of taels 6 per picul. The 
Hai Kwan tael is equal to $1.53 (Mexican). 

J. W. Burke. 
Newchwang, N. China, March 19, 1891. 



Facts about the Fertilization of our Fruits. 

To the Editor of the Scientific American: 

The devices whereby nature would insure the fer- 
tilization of our fruits are manifold. The winds are 
made her "common carriers." Every passing breeze is 
called into requisition. A banquet is spread for the 
insect world. There is gorgeous coloring to catch the 
eye, the sweetest perfumes to lure the smell, and cups 
brimming with nectar to gratify and intoxicate the 
taste. But each parting guest on leaving the banquet 
hall becomes a postal messenger, bearing the loves of 
the flowers. To the wide circle of relationship of the 
insect world, of fly and bee and bug and butterfly, 
there must also be added at least one from the family 
of birds — the humming bird; the extraordinary fertility 
of the flora of the isle of Juan Fernandez being credit- 
ed by the distinguished botanist attached to " her 
Majesty's fleet of exploration " to the humming birds, 
who " throng the flowering plauts and trees of the 
island," some varieties of these birds being iudige- 
nous. 

But with all the precautions which Nature has taken 
and facilities provided of air, insect, and bird, it re- 
mains that some varieties of fruit are defective in their 
methods and means of fertilization. All of our straw- 
berry growers are made familiar with this fact, as con- 
nected with the natural sexual division of staminate 
and pistillate varieties. The term bi-sexual is applied 
to the former, though, as is implied, the bi-sexual be- 
ing self-fertilizing. Yet even here there is a distinction 
and a difference. Some of the so-called self-fertilizing 
varieties have their productiveness materially enhanced 
by the presence of another variety more potent than 
themselves. The fertility of the Sharplesc (a bi-sexual 
variety) is improved by the proximity of the Jessie or 
Wilson. It is a familiar factthan many of the bi-sexual 
varieties are not only ^/-fertilizing, but arc of such 
superior potency, having, as the fruit growers would 
say, so much pollen as to be available, and as such 
largely useful in fertilizing the pistillate varieties, 
which, in turn, properly fertilized, become the most 
productive. The law of affinities obtains in the vege- 
table as in the animal kingdom. In the selection of 
varieties, to obtain the best results this matter of af- 
finity should be considered, plants, like animals, often 
possessing a stronger affinity for a different strain of 
blood, as, for instance, with us the Jessie proves the 
best fertilizer for the Bubach No. 5. Both being large 
berries and of moderate firmness, for effectiveness every 
third row set with Jessie being sufficient ; and here, to 
add to the firmness and duration of bearing. Candy's 
Prize, a late, firm, potent variety, may be made to 
alternate with Jessie to advantage; the order then 
being one row of the Candy, two rows of the Bubach, 
and the fourth of Jessie. The principle involved being 
simply this : that where any variety is wanting in any 
point, as of productiveness of plant or fruit, of firm- 
ness of texture or quality of fruit, we choose for its 
fertilizer a variety excelling in the point lacking. 
This matter of family affinities we claim to be a fact of 
horticulture, and the success of the fruit grower de- 
pends largely upon his recognition of this fact. The 
Warfield No. 2 should be crossed with Burt's Seedling, 
or what may (of the new varieties) prove still better, 
the Governor Hoard. For earliness, firmness, and po- 
tency as a fertilizer, we would recommend theMichal's 
Early. 

What may be said of the strawberry applies to our 
native plum — Prunus americana — now much improved 
by culture and careful selection from new seedlings. 
We find here in some instances the need of a fertilizer, 
and again the superior potency of certain varieties to 
be a marked characteristic. Many varieties, like the 
Winnebago and the Miner singly, are almost worthless; 
but if set in close proximity with a strongly potent va- 
riety, as the De Soto, their productiveness will be as- 
sured. In the case (with the plum) of large, vigorous 
trees, making abundance of wood, but shy bearers, we 
would recommend grafting in the uppermost branches 
and extremities of limbs, by either cleft or whip graft- 
ing as occasion may require, scions of some potent va- 
riety. This, to succeed, should be done as early as 
possible in the season. The condition of bark and bud 
of tree and scion should be the same. The plum starts 
early in the season, and is impatient of delay in the 
scion. 

Many of our grapes are deficient in their productive 
powers, the flowers not being sufficiently self-fertilizing. 
Instances are not wanting of this among our native va- 



rieties and among our wild grapes ; but it occurs more 
frequently with the hybrids, where some foreign variety 
(Vitis vinifera) has been crossed on some native (Vi- 
tis labrusca). While soil, situation, pruning, man- 
uring, in brief, thorough intelligent culture, are im- 
portant factors, we would suggest the use of some po- 
tent variety. We instance three varieties, one each of 
the black, red, and white grapes, whose quality is such 
as to render them worthy of a place in any amateur 
collection, yet each shy bearers. For the Moore's Early 
(black) we would suggest as a fertilizer the Telegraph, 
also an early black grape and an immense bearer. That 
noble table grape, the Brighton, a shy bearer, its blos- 
soms apparently imperfect, we believe to be benefited 
by the near planting and training together on trellis 
of the Vergennes — a variety possessing vigor of vine 
with great productiveness. That lovely white grape, 
the Eldorado, to insure fertility should have for a near 
neighbor the Niagara or Pocklington. 

As to the apple, in the course of our experimenting 
with seedlings, we have had a curious illustration of 
this matter of fertilization. 

We had drilled in together a quantity of the seeds of 
the Duchess of Oldenburg and of the Talman Sweet. 
Of the seedlings, two of each variety were allowed to 
remain, and they grew up to bearing age side by side. 
The first to fruit was the seedling of the Duchess, 
bearing the fifth year from the seed, followed the next 
year by the Talman seedling. And now for the appar- 
ent results of fertilization. The Duchess (as is well 
known), a summer appie, coarse-grained, tart, mainly 
desirable for cooking ; the Talman Sweet, as its name 
suggests, a sweet winter apple, of finer grain and an 
excellent baker. The seedling Duchess proved in the 
main true to the Duchess type as in size and color, 
shape more conical, less tart, an early fall rather than 
summer apple, and (unlike the Duchess) a fairly good 
keeper. These the individual traits of the seedling. 

The Talman — in size, shape, color — perfectly true to 
original, even to the freckles on its skin and the raised 
hemispherical line (the Talman Sweet trade mark). 
Nothing of resemblance being lacking in externals, 
even to the minutest particular. But instead of being 
a win ter apple — a late keeper — the seedling has develop- 
ed a summer apple, its grain becoming coarser, and from 
a standard sweet it has become a sub-acid. Though 
somewhat inclined to " water core," yet an excellent 
dessert fruit, an apple " to eat (as the phrase is) out of 
hand." Its vicinity, when ripe, the most "popular sum- 
mer resort " on our premises. Here the Talman has 
evidently been fertilized by the Duchess, either, as we 
suspect, at a period prior to production of the seed 
sown or the result of a later cross of these two seedlings 
at period of blossoming. J. P. Roe. 

Lake Rest Farm, Oshkosh, Wis. 



which these organisms receive their name. In such the 
removal of the shells by acetic acid leaves an internal 
cast in phosphate, covered with a short crop of little 
hair-like processes, each of which is the cast of a fora- 
men. 

A comparison of the French phosphatic chalk with 
that from Taplow establishes their identity beyond 
doubt. In general appearance they are indistinguisha- 
ble, while the same organisms, in a similar condition of 
phosphatization, occur in both. They occupy, how- 
ever, about the same position in the chalk system. The 
Belgian deposit is somewhat newer — later, in fact, than 
any chalk existing in England ; but in appearance and 
composition it closely resembles the English phosphatic 
chalk. The microscope, however, discloses the differ- 
ence that in the Belgian rock foraminifera are com- 
paratively scarce, and are not phosphatized. The fish 
remains are similar in all these chalks ; but from the 
Belgian chalk the remains of a saurian upward of fifty 
feet in length nave been unearthed. This phosphatized 
chalk is at present known in one pit only in England, 
and, though search is being made along the outcrop of 
the same beds, it has not at present met with success. 



Phosphatic Chalk in England. 

The discovery of a deposit of phosphatic chalk in a 
pit near Taplow has been announced. At the request 
of the Director-General of the Ceological Survey, Mr. 
Strahan undertook the investigation of the* deposit, 
and laid the results before the Ceological Society of 
London on the 25th of March. The pit from which the 
original specimen had been collected isoid and disused, 
but has in former years yielded a large quantity of 
chalk for agricultural purposes. In ihe lower part it 
exposes Hint-bearing chalk of the usual character, and 
in the upper part two bands of the brown phosphatic 
chalk, 8 feet and 4 feet thick respectively, which are 
separated by 12 feet or 14 feet of nearly white, flintless 
chalk. 

Under the microscope the brown chalk proves to be 
a purely organic deposit. The fine whitemud removed 
by washing in water consists of some extremely minute 
bodies common in the chalk, known as rhabdoliths, 
coccoliths, and discoliths, which, though of doubtful 
history, are believed to be of organic origin. The 
brown sand is made up of the following organisms, 
taken in order of their abundance. First, the shells 
of foraminifera ; secondly, small, crystal-like prisms 
broken from the shells of the Inoceramus, a common 
chalk mollusk ; thirdly, comminuted bones, teeth, and 
scales of small fish ; and, lastly, small oval pellets, the 
exuvite of fish, which were probably about the size of 
sprats. The foraminifera include numbers of genera 
common in the chalk, such as Qldbigerina, Textularia, 
Cristellaria, and Planorbulina. They are, generally 
speaking, filled with an opaque mass of phosphate of 
lime, the shell itself being sometimes carbonate of 
lime and sometimes phosphate in a translucent form. 
The small prisms from the Inoceramus shells are also 
partly converted into phosphate of lime, while the fish 
remains and the pellets consist, as usual, principally of 
this substance. 

By treatment with acetic acid a portion of the car- 
bonate of lime which cannot be removed by washing 
can be dissolved out, the phosphate of lime being un- 
affected by the process. These phosphatized portions 
of the organisms can thus be separated out from those 
which have remained in their original mineral con- 
dition. In some cases the phosphate has so completely 
filled the foraminifera that it has penetrated the in- 
numerable little pores, or foramina, in the shell, from 



Saw for Steel. 

General Manager Potter, of the Homestead mills, of 
Carnegie Brothers & Co., has invented a cold saw for 
the purpose of sawing iron and steel, which has proved 
a great success, and is creating considerable interest. 
For some years an instrument has been in use, known 
as the hot saw, that is, it. could only cut metal that 
had been heated to redness, but it is not equal to the 
new saw brought out by Mr. Potter. The hot saw 
leaves a burr on one edge, but the new cold saw does 
clean, smooth work and is not very expensive. 

A Pittsburg Dispatch reporter had a talk with a 
gentleman who had seen the saw at work a short time 
ago, and secured from him the following description of 
the new invention : The instrument itself is simply a 
circular saw of fine steel, tempered somewhat hard and 
about one-quarter of an inch in thickness at the peri- 
phery. It is ground slightly thinner at its center to 
clear itself easier in a deep cut. It is made to revolve 
at a slow speed, while the old hot saw was run at a 
high rate and did its work by means of the intense 
friction created rather than teeth. It cuts but one 
inch a minute. The machine differs from the ordinary 
circular saw in this respect, that it is not the work that 
moves up to the saw, but the work is fixed stationary 
and the saw is made to travel along the table through 
It. It is driven by a worm wheel and screw of some 
four or five feet in length, along which it can be moved 
easily by hand-screw gear or by self-acting feed gear. 
The saw runs in a tank of solution, and the greatest 
care is necessary in regard to the quality of the materi- 
als in this solution. It is made up of ten pounds of 
whale oil soap, fifteen pounds of sal soda, two gallons 
of lard oil, with water added to make forty gallons of 
mixture. The new saw will be used. in cutting the 
armor plates for the government the proper size. 



Russian Mercury. 

Among the articles of export from Russia which are 
now beginning to attain a certain importance are quick- 
silver and phosphorus. Until quite recently Russia 
obtained all the quicksilver consumed by her from 
abroad, but since the commencement of exploitations 
of the mines of Bakhmut, Russian mercury is not only 
ousting the foreign article from the local markets, but 
it has become an article of export. In 1887, 7,803 poods 
of it were exported from St. Petersburg and Libau. In 
1889, 3,150 poods of phosphorus were also exported. 

The mercury mines of Saigewa, near the Nikitowka 
Station of the Azof Railway, prove to be exceedingly 
rich. The deposits contain three layers of hydrargerous 
ore, the total quantity of ore containing the metal 
being estimated at 12,000,000 poods. The ore is sprung 
by means of dynamite, crushed by manual labor and 
by crushing machines, and finally roasted. In 1889 
the yield of the mines was 10,202 poods of pure metallic 
quicksilver. In working the deposits, traces of former 
workings and abandoned pits are found, showing that 
these same mines have already been exploited in 
ancient times. 



Milton's Homoeopathy. 

Irrespective of one's views as to the severe schools 
of medicine, it is interesting to note the fat,t that the 
poetical mind of John Milton anticipated the theory of 
Hahnemann, as is evinced by the following ey ract 
from his preface to " Samson Agonistes." He remarks 
that tragedy has power, " by raising pity or fear or 
terror, to purge the mind of these and such like 
passions; that is, to temper and reduce them to just 
measure with a kind of delight, stirred up by seeing 
those passions well imitated. Nor is nature wanting 
in her own effects to make good this assertion ; for so 
in physic things of melancholic hue and quality are 
used against melancholy, sour against sour, salt tore- 
move salt humors." I do not remember ever seeing 
this Miltonic statement of " Similia similibus curan- 
tur " commented on before. H. C. Hovey, 
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TSE BROADWAY AND SEVENTH AVENUE CABLE 
BOAS. 

{Continued from first page.) 
locality was at the intersection of Fulton Street with 
Broadway. Although this is but half a mile from the 
southern terminus of the road, twenty-one such cross 
sections were plotted at intermediate points between 
the line of this section and the end of Whitehall Street. 
This fact gives a good idea of the extent of work re- 
quired to determine what had to be done in the way of 
clearing the ground. The illustrations also show how 
many are the obstacles in the way of prosecuting the 
work. 

The next step in the work is the clearing of the 
ground. This is now in progress. For this 
purpose, wherever necessary, the tracks are 
temporarily shifted to one side, and the 
ground is excavated on the line of the con 
duits. The pipes are moved and shifted as 
required, so as to leave everything clear. At 
the present time this work is being prose- 
cuted at many points upon the line of the 
road, so that no delay shall be experienced 
in putting the conduits in place, once the 
operation begins. 

A careful recapitulation of the obstacles in 
and upon the ground at the point illustrated 
gives no less than twenty-five classes of in- 
cumbrances or occupants of the street, either 
on the surface or below it. In the category 
are included gas and water mains, valves for 
gas and water, sewers, with their manholes, 
basins and connections, Edison electric con- 
duits and manholes, electric subways with 
their vaults, service boxes, and air pipes, commercial 
cable conduits and vaults, pneumatic tubes, steam 
pipes, with expansion joints, return pipes, valves, and 
valve stems, cellar vaults, and finally the horse rail- 
road tracks. A perspective view of the incumbrances, 
pipe lines, etc., completely exposed as if by an excava- 
tion, produces the effect of a perfect labyrinth of cross 
connections and parallel lines at various depths. 
What the outcome of it all will be in the future it is 
hard to say. 

The lesson taught is obvious. To lay pipes and con- 
duits in the earth as has been done in this city is op- 
posed to every principle of municipal engineering. 
The growing complication is bringing about a condi- 
tion of things which may yet lead to serious results. 
There is but one way to escape from the difficulty. It 
is to construct an adequate subway to contain the 
entire mass of pipe lines and possibly the sewers also. 
The complication is increased in many cases by the use 
of two or more pipes to do the work of one. If a 
proper subway were provided, the operations of sub- 
stituting a single large duct for two or more small ones, 
and in general any operations tending to simplify the 
underground distribution of light, heat, and power, 
could be readily effected. The present time is most 
favorable for such an operation, as Broad way will soon 
receive a new and expensive pavement, which it 
would be poor policy to lay until there is no danger of 
disturbing it. 



Seventh Avenue Railroad Company is Mr. Geo. W. 
McNulty. The work is being executed by the con- 
tractors, John D. Crimmins & Bro., of this city. 

The public will be benefited by this improvement, 
not only by the removal of so many horses from the 
street and by the improved service certain to be af- 
forded, but the new rails will lie flush with the pave- 
ment and will have so small a groove as not to inter- 
fere with carriage or truck wheels. The question of 
different speeds on the upper and lower portions of the 
road is also a matter for consideration in the near future. 



Electricity for Domestic Purposes, 
The Pall Mall Budget says one of the latest adapta- 




CROSS SECTION OF THE CABLE ROADWAY AND CONDUIT 



The original plans for the cable road contemplated 
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tions of electricity to domestic purposes, in London, is 
the establishment of telephonic communication be- 
tween the servants' hall and the other rooms in the 
house. There is very little expense in the installation. 
The common ordinary wires of the ringing bells are 
used without any alteration. A telephonic mouth- 
piece is provided at each end, and if you wish to sum- 
mon the servant, you ring the bell as usual, and then 
speak your message to him over the telephone. The 
advantage to the servant is plain. It saves him or her 
one journey up and down stairs. Suppose you make 
up your mind, half an hour before your usual dinner 
time, to dine out, and suppose you wish to communi- 
cate this piece of intelligence to the servants. Under 
the present system it is impossible. You may ring, and 
they will jump to the conclusion that you want your 
dinner quickly. Give two peals, and they will only 
think you are in an extra hurry. Tou must wait till 
the soup is brought up, before you have a chance of 
putting in a single word, whereas in future you will 
merely have to ring the bell and then telephone, " I 
shall dine out. Get me a cab." 

♦ « m 1 ♦ 

Damages for Non-Delivery of Telegram, 

A distilling company sent a message to boilermakers 
in a neighboring city notifying them that a boiler was 
out of repair and asking them to "send man at once.'' 
By reason of the failure of the telegraph company to 
transmit or deliver the message, the distilling company 
was compelled to suspend operations for twenty-four 
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sent, he could not have done the work. Rich Grain 
Distillery Company vs. Western Union Telegraph 
Company. 

« < » > » 

The Tallow Tree in China. 
Mr. Hosie, the British consul at Wenchow, in his last 
report describes a curious vegetable produet which is 
cultivated in his district. This is the tallow tree {SStil- 
lingia sebifera, Roxb.), the fruit of which produces oil 
as well as tallow. The berries, which resemble coffee 
beans in appearance and size, are first steamed and 
then pounded in an ordinary rice trough. By pound- 
ing, the soft mealy inesocarp is partially separated 
from the kernels. The whole is then placed in a bam- 
boo sieve, the meshes of which are just large 
enough to allow the mealy matter to be 
scrubbed through, and small enough to keep 
back the kernels, which are hard, black, and 
about the size of peas. From the mealy 
matter the tallow is expressed in primitive 
wooden presses. To obtain oil, the kernels 
are dried and passed between two millstones 
held at such a distance apart, by means of 
a bamboo pivot, as to crush the hard shells 
of the kernels without injuring the white 
interiors. The whole is then passed through 
a winnower, which separates the broken 
shells from the solid matter. The latter is 
then placed in a deep iron pan, and roasted 
until it begins to assume a brownish color, 
the process being accompanied by continual 
stirring to prevent burning. The crushed 
shells make an excellent fuel for the pur- 
pose. It is then fround by a huge stone 
roller in a circular stone well, steamed, made into cir- 
cular cakes with bamboo and straw casings, and 
passed through the wooden press. A good lighting oil 
of a brownish yellow color is thus obtained. The tal- 
low is called " p' i yu " — that is, skin or external oil. 

» < i > » 

Mysteries of Malaria. 
Walter Coote, author of " Wanderings, South and 
East,'' who has been at the Fiji Islands, has the fol- 
lowing notes upon the vagaries of what is called 
malaria, the strange ways of which, The Christian at 
Work adds, are often past finding out : 

" I have seen Englishmen living in Fiji, on the bor- 
ders of almost stagnant estuaries, with the densest and 
most rank vegetation around them on all sides, with 
mosquitoes and a hundred such insects infesting the 
district like a plague; in dry seasons their houses 
will stand in the very center of groat plains of reeking 
ooze, in times of flood the muddy river will rise to 
their very verandas, and yet these people are robust 
and healthy. I have gone from there, and a few weeks 
later visited islands in the Solomon group, or New 
Hebrides, where I have found a dry coral soil and high 
land, upon which the pure trade wind blows freshly 
month after month, steep land, too, from which the 
rain water is quickly borne downward to the sea, and 
all this but a few hundred miles from the Fiji group, 
and in the same latitude, and blown upon by the same 
trade wind, and yet in these places it is almost death 
for a white man to spend more than a few months in 

4 




CROSS SECTION OF THE STREET AT BROADWAY AND FULTON STREET. 



an excavation of the width of the entire roadway. 
But it was found that this complicated operations, as 
the prism to be cleared was of too large section. Ac- 
cordingly it has been determined to put each conduit 
in separately. The general construction is shown in the 
cuts. The slot is firmly tied, so as not to close. Im- 
proved rails are used, which will not interfere with 
traffic. Two power stations will probably be used, one 
at Houston Street and other at 51st Street. The con- 
duit will be 24 inches deep and 15' inches wide. At in- 
tervals drainage pipes will be inserted connecting with 
the sewer, to carry off any water that may find its way 
through the slot. The engineer for the Broadway & 



hours longer than it would have done had the message 
been transmitted and delivered in the regular course 
of business. The Superior Court of Kentucky held in 
an action against the telegraph company that the 
sender of the message was entitled to recover for the 
additional expense incurred in feeding cattle, and the 
additional amount paid to hands, by reason of the 
delay caused by defendant's failure to transmit ;he 
message. The court said that as it v.as the business of 
the firm to which the message was sent to send men to 
repair boilors, it must be presumed that they would 
have followed their usual course of business, and it was 
not reasonable to presume that had the man been 



the year on shore, and practically no one who lives 
ashore at all can hope to escape frequent and severe at- 
tacks of fever. In fact, it is only by being thoroughly 
acclimated, through a long period of time, that he can 
hope to live there at all." 

♦ i ■ i ♦ 
Among the useful institutions of Chicago is the 
Watchmaker's Institute, Athenaeum Building, Van 
Buren Street. Here, for $25 a month, pupils receive 
both theoretical and practical instruction in all 
branches of the art. The most improved tools are 
used, and the utmost pains taken to instruct the learn- 
ers thoroughly. 
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ANCIENT METHODS OF DRAWING WATER 
We have already described some of the ancient 
methods of raising water, but these were confined to 
the elevation of water from streams or natural bodies 
of water lying on the surface. For elevating water 
from wells and cisterns, different mechanism was re- 
quired. 

One of the ancient machines for this kind of work is 
represented in Fig. 1. In this machine a long beam 
weighted at one end is pivoted in a forked post 
and arranged to oscillate on its pivot. To the 
lighter end of the beam is connected a rod 
which is attached at its lower end to a bucket, 
and the weight of the heavier end of the beam 
is more than sufficient to lift a bucket full of 
water. Upon the beam is placed a plank, and 
at the sides of the plank are arranged hand- 
rails. The operator walks forward and back- 
ward upon the beam, thus alternately adding 
his weight to the lighter end of the beam 
and removing it therefrom, causing the 
bucket to alternately dip into the water and 
lift it to the surface, where it is emptied 
by another person. In some cases these 
machines are provided with steps to give 
a better foothold. It is said that the operator 
upon these machines becomes so expert that 
the water never ceases running in the troughs 
leading from the well, and still his confidence 
is such, notwithstanding his apparently dan- 
gerous position, that he laughs, sings, smokes, 
and eats in this peculiar situation. This ma- 
chine is peculiar to Hindostan, and is known 
as the picotah. 

The earlier machines for raising water by 
power were known by such names as the tym- 
panum, noria, chain of pots. Of these the 
tympanum and noria were driven by the 
stream from which the water was taken. The 
earlier form of tympanum consisted simply of a 
series of gutters united at their open ends to a 
horizontal hollow shaft placed a little higher 
than the discharge sluice, the gutters being ar- 
ranged radially, and of sufficient length to ex- 
tend from the shaft into the water. The sides 
were closed in by planking and the joints were 
made tight by calking. From the resemblance of 
this machine to a drum, the Romans gave it the 
name it bears. The tympanum shown in the engrav- 
ing is an improvement on the older form, and consists 
of a series of tubular hollow arms extending from the 
periphery of a current wheel into the hollow shaft at 
the center. The blades of the wheel dip in the stream 
and are propelled by the current, and the mouths of 
the curved tubes scoop up the volume of water which 
advances toward the center of the wheel as the wheel 
revolves. The water thus raised is discharged through 
the hollow shaft into a sluice which conveys it away. 
These wheels are especially adapted to purposes of irri- 
gation and mining. 

« H i » 

Tlie New Royal Mail Steamship Empress of Japan. 

The new twin-screw steamer the Empress of Japan, 
which has been constructed by the Naval Construc- 
tion and Armaments Company, lim- 
ited, Barrow-in-Furness, has just un- 
dergone her speed trials, with the 
most satisfactory results. She has 
been built for the Canadian Pacific 
Railway Company, to run between 
Vancouver and China and Japan. 
She is the second of three steamers 
built for the same route, her sister 
ship being the Empress of India, while 
the third vessel was launched at Bar- 
row yard recently. The builders' usual 
progressive runs under natural draught 
conditions were made on the measured 
mile at Skelmorlie on the Clyde, on 
March 30. Two runs were made with 
full power under assisted draught, and 
the mean speed realized was 18'91 
knots, the engines developing close on 
10,000 horse power. It is stipulated 
that these vessels shall run at the rate 
of rj% knots on the measured mile and 
16 knots on their 500 mile sea trials, 
these being the requirements of the 
contract the Pacific Company have 
entered into with the post office au- 
thorities. The vessel afterward pro- 
efteded on her sea trial of 500 miles, 
the course taken being from Wemyss 
Bay, on the Clyde, to Lundy Island, 
in the Bristol Channel, and back to Liverpool. The 
mean speed on this run was 1685 knots, the mean 
horse power developed was 7,400, and the consumption 
of coal per indicated horse power l - 56. 
^ » « » m> 

An International Hygienic Exhibition will be held 
in the months of January and February, 1892, in Leip- 
zig. The exhibition will comprise, among others, sec- 
tions devoted to hygiene, food stuffs, and ambulance. 



Firing Porcelain. 

The United States consul at Limoges, France, says, 
in his last report to the United States government, 
that the proprietors of the large porcelain factories 
there have been for a long time studying the question 
of reducing the price of fuel. At a recent congress of 
the manufacturers, it was said that some new and 
cheap way of manufacturing porcelain must be found 
for France, or the industry which has become so fam- 




nected with the experiment, but, after a time, it was 
attempted, and the results were far better than antici- 
pated. The heat was shown to be absolutely pure. 
No gases or smoke in any way discolored the china, 
which came from the kiln much whiter and in better 
condition than when it is fired with the best of wood. 
In the muffles there was a decided advantage. The 
delicate colors, which show at once the presence of 
the slightest quantity of gas, were perfect. " This 
new discovery,'' says Consul Griffin, " promises 
to revolutionize the whole porcelain industry." 
It is estimated that, by employing these oils, 
there will be a reduction of about 15 or 20 per 
cent in the making of china. 

The only question now is the present classi- 
fication of residuum oils in the customs tariff, 
as the present duty on petroleum — 120 francs 
per ton — is prohibitive, but strong pressure is 
being brought to bear on the government to 
have fuel oils classified as fuel, which pays only 
1 franc 30 centimes a ton. New life is given to 
an industry that was seriously threatened, and 
it is hoped that the French porcelain will be 
brought to a greater state of perfection by this 
new American invention. 



Fig. l.-THE PICOTAH OF HINDOSTAN. 

ous, and which employs so many of the inhabitants, 
would be driven from French soil on account of the 
cost of firing. It was there ascertained that the cost 
of firing china in Bohemia was not more than 10 francs 
a ton ; in England it was only 13 francs ; while, for the 
same thing in France, at Limoges, the cost was between 
34 and 35 francs. This difference being so great, and 
making it impossible for the French manufacturers to 
make their china as cheaply as their foreign neighbors, 
various devices have been tried, but with little success. 
In order to compete, wages have been reduced to 
the lowest point, and still the manufacturers are said 
to have lost money. The coal that is employed is ne- 
cessarily costly, as a smokeless, long flame variety is 
required. Many of the factories burn wood only, as 
that produces a purer white than the very best kinds 
of coal, but wood is dearer than coal. It is conse- 
quently only used in firing the muffles, and in the fin- 



Tlie Employers' Federation. 

A federation of employers is in progress of 
organization in San Francisco, which will in- 
clude the foundrymen, ship owners, lumber 
dealers, box makers, builders, harness and 
leather makers, etc. The idea is to form a 
federation of employers of the Pacific coast on 
the same plan and to be just as extensive as the 
organization of trades unions in the Council of 
Federated Trades, with its sub-federations in 
all parts of the coast, so that, no matter in 
what trade or locality the Council of Federated 
•Trades might exert its power, it would meet an 
equally compact organization to oppose its de- 
crees. It is not proposed to attempt to destroy 
trades unions, but to restrain them and to resist 
unreasonable demands ; nor is it desired to re- 
duce wages, but to so arrange matters that em- 
ployers shall not be dictated to as to- the indi- 
viduality of employes. A committee is to be 

appointed, selected from the different industries, which 

will constitute a court of final appeal in disputes. 

The decision of the committee will have the power of 

the federation to sustain it. 




Fig. 2.-THE TYMPANUM. 

Side and bearing removed to show the construction. 

est grades of porcelain. A few years ago a new pro- 
cess was tried, that baked the porcelain in a short 
time, but the cost made the process impracticable. It 
was under such circumstances as these that one of 
the most progressive houses in Limoges was induced 
to employ petroleum or residuum oils as a fuel. To 
accomplish which, an American firm using the Wright 
burner was requested to come and make a trial with 
the fuel. There was very much doubt and fear con- 



Scientific and Practical Knowledge. 

Some one has truthfully said that all knowledge is 
comprised in two classes. The first is that effect of 
mind which is the result of curiosity, that species of 
human instinct that prompts us to inquire the reason 
for everything we see, every action which takes place 
among others, among all living beings, among the ele- 
ments and among the celestial bodies. Mankind being 
endowed with reason, the next impulse is to apply the 
knowledge so gained to some useful purpose, to pro- 
duce some benefit to ourselves. The first of these two 
classes is called "scientific investigation," the second 
is called "applied science." For instance, we notice 
for the first time a light from which 
smoke arises, we investigate, we per- 
ceive heat, and that it produces a dis- 
agreeable sensation. These are the 
first scientific facts. We apply the 
knowledge so gained by resolving 
never to touch fire. This is applied 
science. We have employed curiosity 
to find out the facts. We now employ 
caution to guard ourselves against 
damage, and we determine never to 
touch fire. All knowledge so gained 
is by this process. We may be told a 
thousand times that fire will burn, 
but we feel that that is only theory. 
We want facts, and we obtain them 
by a course of scientific investigation. 
We use these facts and thus gain ex- 
perience, knowledge, at first scientific, 
next practical ; and these two condi- 
tions make up the sum of all knowl- 
edge. Science is the foundation, prac- 
tice the superstructure. 

»-•-• 

Liquid Bronze. 
Stroschein, of Berlin, makes this 
by treating dammar resin with about 
one-third of its weight of carbonate 
of potassium, stirring for about three 
days, and then finely powdering the 
resinous mass. Next it is scattered in thin layers on 
hurdles, exposed to a temperature of about 50* C, and 
left for several months. The resin is then dissolved 
in benzine or another distillate of naphtha under a 
boiling point of 150° C, after dry ammonia gas has 
been led through the solvent. The bronze powder 
remains suspended in this varnish. Articles bronzed 
with it are said to retain for years together the ori- 
ginal fresh metallic luster. 
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With More Zeal than Discretion. 

An esteemed contemporary announces the discovery 
of three " weak points" in the patent laws of the 
United States. It has reached the conclusion that the 
establishment of "oppressive monopolies" under the 
protection of patents ought to be effectively prohibited; 
the foreign inventor labors under almost insuperable 
disabilities in respect to the nature of proof required 
to establish his priority of invention in contested cases; 
and that patented inventions not put in public use 
within a reasonable time after the protection has been 
given, ought to be summarily deprived of it. We fear 
that the real source of our contemporary's disquietude 
is to be found in the fact that the American patent law 
has not been framed to meet the requirements of in- 
fringers. We may further remark that Congress ap- 
pears to have no constitutional authority to change it 
to correspond more nearly to the views of this enter- 
prising and industrious class of citizens. The Consti- 
tution of the United States, in express terms, empowers 
Congress "to promote the progress of science and 
the useful arts, by securing for limited times to authors 
and inventors the exclusive right to their respective 
writings and discoveries." In view of the magnificent 
results achieved under its stimulus by the inventors of 
America, it is too late to question at this day the 
wisdom of the fathers' provision ; but whether wise or 
unwise, there it is, a part of our organic law, and 
likely to continue so. The patentee's right is exclu- 
sive, and though it may be limited in duration, it can- 
not be limited in scope. Congress has no power to step 
in between the patentee and his personal property, and 
undertake to dictate to him how, where and when he 
shall use it or refrain from using it. We esteem it the 
one crowning merit of the American patent system 
that the grant is unconditional and absolute, or with- 
out drawback or restriction in the nature of conditions 
subsequent. Two of our contemporary's points are 
therefore disposed of by constitutional provision. As 
to the remaining one, it is declared that while "it is 
already possible for American inventors to obtain 
valuable patent rights in foreign lands, .... it is 
well nigh impossible for a foreign inventor to secure 
a patent here if there can be found an American un- 
scrupulous enough to claim the invention, naming a 
date prior to the foreigner's application in his own 
country." This is a gross misstatement of the provisions 
and practice of our patent law. Our rules of practice 
provide that he who, being an original inventor, first 
makes known to others within the realm (thus enabling 
its existence to be legally proved) the invention he has 
made, and perfects and seeks to patent the same with 
reasonable diligence, is entitled to the grant. It mat- 
ters not in the least whether he be a foreigner or a 
native ; the rule is the same. The benefit to the 
public, which is the consideration, and the sole con- 
sideration, for the grant, arises from the making known 
of the invention to the people of the United States. 
There is no conceivable reason why we should reward 
a foreigner, as of a matter of right, for something he 
has done in his own country and not elsewhere, unless 
he has, by publication or otherwise, constructively 
placed some person in this country in possession of a 
knowledge of it, and the very moment he has done 
this, he stands precisely on the same footing, in every 
particular, with his domestic competitor. 

Suppose it is true that a certain proportion of the 
patents granted are never put to use. Suppose that 
some " successful" inventor has "found that progress 
along a certain line was barred by some old claim that 
has never been put to any service whatever, and 
neither benefits the public itself nor permits any one 
else to do so." How large is the proportion f There 
are now in force about 300,000 patents. How many of 
these are obstructions in the way of progress because 
their owners will neither use nor permit them to used ? 
Not one-tenth of.one per cent. Isit then worth while in 
attempting to guard against a limited and largely im- 
aginary evil, not only to inflict incalculable injury and 
injustice upon the vast body of deserving inventors, 
but, by removing what is the principal incentive and 
stimulus to invention, the absolute security for a fixed 
term of years of patented property, to dry up, as it 
were, the spring of invention at its very source ? — The 
Electrical Engineer. 



Rebuilding while Afloat. 

A novel piece of work has been undertaken in San 
Francisco. The ship Edward O'Brien, built in Maine 
in 1865, has been practically rebuilt without being 
taken from the water. A crew of riggers was employed, 
and the fore and main masts, each weighing over 100 
tons, were lifted by means of shores six inches clear of 
i he keelson. This was done without sending down 
the topgallant masts or any of the light yards. The 
lower deck stanchions were then knocked out, and the 
old. keelson taken out the entire length of the ship, to- 
gether with the sister keelsons. These were then re- 
placed with new timbers 16 by 16 inches in size. Four 
of these form the keelson, and two on each side form 
the sister keelsons. These run the entire length of the 
ship, and are scarfed and keyed with oak keys. The 
entire skin of the vessel has been replaced, i by 16 



planking being used. Thirteen of the lower deck 
beams have been taken out, and new ones, 16 by 16 
inches, put in. The new keelson is fastened down with 
bolts 114 inches in diameter and 7 feet long, which are 
driven 16 inches into the main keel. New chain lockers 
have been put into the ship, and a heavy platform 
carries the big water tank, holding twenty tons of 
water, enough to last the crew six months. New 
'tween decks have been put into the craft, and the 
entire main deck will be taken out, together with the 
poop deck, forward house, topgallant forecastle, and 
the forward part of the cabin, and all will be renewed, 
as will the waterways all around the ship. It is ex- 
pected the work will be finished in three weeks, and 
the ship will then be given a seven year class and will 
load grain for Europe. The estimated cost of repair- 
ing the vessel is over $40,000. R. S. Alexander & Co. 
have the contract. — Pacific Lumberman. 

m i * i m 

Natural History Notes. 

The Poison of Toads. — The skin of toads and sala- 
manders has lately been submitted to a microscopical 
examination by Mr. Schultz, who finds that there 
are two kinds of glands present in the skin of these 
animals, viz., mucous and poisonous glands. The 
former are present all over the body, the latter are 
confined to the back of the body and limbs and the 
ear region behind the eyes, and in the salamander are 
present at the angle of the jaw. The poison glands are 
larger than the mucous glands in the salamander, are 
oval and have a dark granular appearance, due to 
strongly refractive drops of poison, a good reagent for 
which is copper hsematoxylin. The poison is secreted 
by epithelial cells lining the glands, and, when the 
animal is stimulated electrically, it is exuded slowly in 
drops by the toad, but discharged in a fine jet, some- 
times to the distance of a foot or more, by the sala- 
mander. The anaesthetic action of the poison of the 
toad and the use to which it is put in medicine by the 
Chinese have already been pointed out. 

Effect of Light on Spines. — In a note communicated 
to the French Academy of Sciences, Mr. A. Lothelier 
states that in Berberis vulgaris, Robinia pseudacacia, 
TJlex europwus and other plants, the formation of 
spines is dependent on the access of light. Plants 
grown in comparatively little light present very few 
spines, but those grown with free access of it have 
more numerous, more differentiated and more devel- 
oped spines. M. Lothelier has observed that the loss 
of assimilation power caused by the development of 
spines is usually balanced by the stronger growth of 
axillary leaves. 

Protective Mimicry in Spiders. — In the journal of 
the Elisha Mitchell Society, Mr. Atkinson calls atten- 
tion to two new cases of protective mimicry in spiders. 
A Cyrtarachne takes shelter in summer and autumn 
under leaves, where it has absolutely the aspect of a 
small univalve mollusk which is extremely abundant, 
and which often fixes itself in an analogous position. 
The second example is found in a small spider, Thomi- 
sus aleatorius, which is remarkable for the length of its 
fore legs, the hind ones being, on the contrary, very 
short. This spider, which lives upon grasses, ascends the 
culm, stops suddenly and disappears from sight. It 
suffices to fasten itself to the spike by its hind legs, and 
to bring together its fore legs, extended, and forming 
an angle with the culm, in such a way as to make 
itself nearly undistinguishable from the spikelets. 

The Usefulness of the Elephant. — In modern times, 
we have only to look to India to be convinced of the 
great usefulness of the elephant. To the agriculturist, 
who uses him before his wagon or his plow, he is in- 
dispensable, and for the transportation of heavy arti- 
cles he has no rival. We see him carrying immense 
tree trunks out of the Indian forest, and by his inde- 
fatigable industry, in picking up and carrying off 
large stones, aiding the construction of roads and rail- 
ways. For labor of this kind a coolie receives from 
four to eight annas, while five and six rupees are paid 
for the daily work of an elephant. From this fact we 
conclude that one elephant performs the work of from 
twelve to twenty-two coolies. From the record of the 
British expedition against King Theodore, of Abys- 
sinia, in 1868, we learn that 44 elephants were shipped 
from Bombay for use in the campaign. Each animal 
was in charge of two men. Of this number, five suc- 
cumbed during the campaign. The remaining 39 ren- 
dered valuable services, being intrusted with the trans- 
portation, through a mountainous country, of cannon, 
ammunition and supplies. It was frequently very diffi- 
cult to procure proper food for them, and as it was 
often necessary to traverse great distances to reach 
the watering places, the death of the five animals is 
ascribed to these hardships. Although elephants move 
slowly through a mountainous country and soon be- 
come footsore, they performed their task with ad- 
mirable faithfulness. Without them it would have 
been necessary to await the building of wagon roads. 
Green Butterflies. — " Grant Allen shows," says Mr. 
W. Doherty, in the journal of the Asiatic Society, of 
Bengal, " that, while greenish flowers are among the 
oldest, really green flowers are the most recently devel- 
oped of alland among the most conspicuous. Very much 



the same thing is true of Lepidoptera. Pale green 
moths, like Actias, Greometra, and Pachyarches, are 
protected by their coloring, which is common to both 
sexes, and are quite hidden when nestling among the 
leaves. Such seems also to be the case with Lehera 
eryx, a lycaenid which is greenish on the under side, 
and may possibly be the case with some Catopsilias. 
But bright metallic green is, I think, the latest devel- 
oped color among butterflies, and decidedly the most 
conspicuous. No one who has not seen it can imagine 
the brilliancy of Arhopala farquharii or Ornithoptera 
brookeana in the greenest jungle. The brightest of 
the metallic blue butterflies look dim beside them. 
It may be confidently asserted of all such butterflies 
that, unless the species is protected, only the male is 
green. The protected Ornithopteras have sometimes 
assumed green colors as well as golden and orange, 
and the female shares in this useful ornamentation 
to some extent. In non-protected butterflies the 
green is confined to the upper side, and is quite in- 
visible except during flight. In the Lycaenidae it is 
found in many Zephyri, in some Poritias and Massagas, 
in a few Arhopalas, and in Lampides marakata, a rare 
butterfly I discovered in the Malay Peninsula, and 
named after its emerald tint above. Among all these, 
whenever the female is known, it is blue, orange, 
black, violet, or any other color but green. The conser- 
vative and, in butterflies, unadorned sex has not yet 
acquired the latest development in colors. It is also re- 
markable that the green colors seem to occur where the 
genus is most dominant. The Malay Peninsula and 
Borneo form the great center of development of the 
genera Arhopala and Lampides, and it is there that 
most of the green species occur. The outlying Arho- 
palas, those of the northwest Himalayas, and the 
Timorian islands, are all blue. In Zephyrus, the green 
species are found only where the genus is best repre- 
sen ted and most vigorous. Zephyrus pavo, a species 
found in the Bhutan and Assam hill ranges, remote 
from the regular habitat of the genus, has, I discovered, 
the male blue and greatly resembling allied females 
from the western Himalayas. The green and orange 
Ornithopteras also occur only in the heart of the Or- 
nithoptera region. These remarks on green butterflies 
also apply in some degree to certain other unusual 
colors of great brilliancy, such as the shining coppery 
gold of Ilerda brahma and the fiery red of Thamala 
marciana. It ought to be borne in mind that such 
colors must never be ascribed to a female without care- 
ful examination." 

The Phenomenon of Autotomy in Certain Animals. — 
Mr. Fredwicq, of Liege, has established the fact that 
the amputation of the claws in the crab is a reflex 
phenomenon with which the will of the animal has 
nothing to do, and which is always brought about by 
an excitation affecting one of the articulations of the 
limb sacrificed. He has shown, too, that lizards sus- 
pended by the tail never succeed in breaking it, if 
bruising of this organ be carefully avoided. He con- 
cludes therefrom that, in these animals, autotomy is 
again dependent upon a reflex act, and he places in 
this category all the cases of mutilation, apparently 
voluntary, that are presented by insects, worms, echi- 
noderms, etc. At a recent session of the French 
Academy of Sciences, Mr. Charles Contejean gave an 
account of some experiments that he has just made 
upon the grasshopper and lizard, and that permit him 
to bring new proofs forward to the support of this 
opinion. He has found, among other facts : (1) That 
autotomy cannot be induced in grasshoppers and in 
lizards enfeebled by long fasting ; (2) that lizards arti- 
ficially chilled can no longer break off their tails : (3) 
that such breakage is so much the more easy and more 
rapid, on the contrary, in proportion as the animal is 
more active ; (4) that in the lizard, as in the grass- 
hopper, electric excitation is that that gives most suc- 
sess ; (5) that autotomy is more easily induced in a 
decapitated lizard than in an intact animal, the mod- 
erating action exerted by the encephalus being sup- 
pressed. 



Superimposed Magnetizations. 

Experiments by M. Jamin have shown that two lon- 
gitudinal magnetizations of inverse polarity may be 
imposed on a piece of steel without mutual neutraliza- 
tion. The same has been shown by M. Decharme to 
be true for transverse magnetization, and in a recent 
communication to the Academie des Sciences, M. De- 
charme describes the result of magnetizing the same 
piece of steel successively, longitudinally and trans- 
versely. The specimen of steel was 100 mm. long, 28 
mm. broad, and 3 mm. thick. If the conditions were 
favorable and care was taken, it was found possible to 
obtain an iron filing sketch, showing two simultane- 
ously existing magnetizations. In most instances, 
however.the two magnetizations were merely superim- 
posed, and by making the proper passes the longitudi- 
nal and the transverse magnetizations could be made 
to predominate in succession, and with increasing 
strength, until saturation point was reached. A bar 
magnetized first longitudinally and then transversely 
would thus appear to be in a state of magnetic insta 
bility. 
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Periodical Locusts. 

In reply to one of our correspondents who asked in- 
formation concerning these insects, Dr. C. V. Riley, to 
whom we referred the inquiry, says : 

"In reference to the 17-year locust, or periodical 
cicada, I may say that in more northern localities the 
insect appears once in 17 years in a given location, 
while further south it occurs once in 13 years. In other 
words, there are two distinct races, one called Sep- 
tendecim and the other Tredecim, according as they 
appear either in 17 or 13 years. There are, however, a 
number of more or less well marked broods, according 
to locality. Of \,hese I have tabulated 22, and have in- 
dicated in Bulletin No. 8 of the Division of Entomology 
and in the Annual Report of the Department of Agri- 
culture for 1885, and also in other writings, the exact 
territory which each of these 22 broods occupies. The 
State of Indiana has 5 broods, viz., 1885 (XXII), 1888 
(V), 1889 (VIII), 1893 (XI), and 1894 (XII). The next 
brood to appear in Indiana is brood XI, in 1893. The 
last occurrence of this brood was in 1876, and in that 
year I had no authentic accounts from Indiana. In 
1842 and 1859, however, its appearance was recorded in 
Sullivan and Knox Counties. In 1894 brood XII will 
appear. Here again I received no records from Indiana 
in 1877, but in 1843 and 1860 it was recorded in Dear- 
born County. The largest brood which Indiana has is 
XXII, which appeared in 1885, and is due again in 1902. 
It occupies the entire southern part of the State. This 
brood is well recorded in Indiana as far back as 1834. 



— . » i » 



Destruction of Chinch Bugs, 

BY F. H. SNOW. 

At the recent meeting of entomologists at Champaign, 
111., Dr. P. H. Snow read an interesting paper on the 
above subject. His experiments have been continued 
through the two seasons of 1889 and 1890, and have 
been remarkably successful. As entomologist to the 
Kansas State Board of Agriculture, I had prepared an 
article for the annual meeting of that board in January, 
1889, stating what was known at that time upon the 
subject, and calling attention to the investigations of 
Professors Forbes, Burrill, and Lugger. In June, 1889, 
t letter was received from Dr. J. T. Curtiss, of Dwight, 
Morris ^County, Kansas, announcing that one of the 
diseases mentioned in the article (Entomophthora) was 
raging in various fields in that region, and stating 
that in many places in fields of oats and wheat the 
ground was fairly white with the dead bugs. Some of 
these dead bugs were at once obtained and experiments 
were begun in the entomological laboratory of the uni- 
versity. It was found that living, healthy bugs, when 
placed in the same jar with the dead bugs from Morris 
County, were sickened and killed within ten days. A 
Lawrence newspaper reporter, learning of this fact, 
published the statement that any farmers who were 
troubled by chinch bugs might easily destroy them 
from their entire farms by sending to me for some dis- 
eased bugs. This announcement was published all 
over the country, and in a few days I received applica- 
tions from agricultural experiment stations and farm- 
ers in nine different States, praying for a few "diseased 
and deceased " bugs with which to inoculate the de- 
stroying pests with a fatal disease. Some fifty pack- 
ages were sent out during the season of 1889, and the 
results were in the main highly favorable. 

It was my belief that sick bugs would prove more 
serviceable in the dissemination of disease than dead 
bugs. I accordingly sent out a circular letter with each 
package, instructing the receiver to place the dead 
bugs in a jar for 48 hours, with from ten to twenty 
times as many live bugs from the field. In this way 
the disease would be commnnicated to the live bugs in 
the jar. These sick bugs being deposited indifferent 
portions of the field of experiment would communicate 
the disease more thoroughly while moving about 
among the healthy bugs by which they would be sur- 
rounded. This belief was corroborated by the results. 
The diseast v^as successfully introduced from my labo- 
ratory into the States of Missouri, Nebraska, Indiana, 
Ohio, and Minnesota, and into various counties in the 
State of Kansas. A report of my observations and ex- 
periments in 1889 has been published in the Transac- 
tions of the Kansas Academy of Science, vol. xii., pp. 
34-37, also in the Report of the Proceedings of the 
Annual Meeting of the Kansas State Board of Agricul- 
ture, in January, 1890. 

The next point to be attained was the preservation 
of the disease through the winter in order that it 
might be under my control and be available for use 
in the season of 1890. To accomplish this result, I 
placed fresh, haalthy bugs in the infection jar late in 
November, 1889, and was pleased to note that they con- 
tracted the disease and died in the same way as in the 
earlier part of the season. I was not able to obtain 
fresh material for the purpose of testing the vitality of 
the disease germs in the spring of 1890 until the mouth 
of April, and then only a limited supply of live bugs 
could be secured. 

The chinch bug seemed to have been very generally 
exterminated in Kansas in 1889, and only three appli- 
cations for aiseased bugs were received in 1890 up to 
the midd.c of July. 



CASTROGRAPHY. 

Do not look for the word oastrography in the 
dictionary, for it is a neologism created to designate 
a new art. Castrography (from the Greek, meaning 
to write by cutting) consists in writing or drawing in 
relief in the substance of a sheet of thin cardboard, by 
means of the blade of a penknife. It was devised by 
Mr. Mills, an American, who exhibited the process at 
Paris in a public establishment. This artist traces the 
drawing or writing by means of incisions made in the 
substance of the card. As the knife blade makes a 
very sharp angle with the card, these incisions may be 
very deep. In measure as they are made, the opera- 
tor, with the back of the blade, raises the upper part 
that he has just cut, so that its outline is at once con- 
verted into a sort of bass-relief. On illuminating the 
card, thus prepared, sideways, it exhibits, in fact, the 
high lights, tones and half tones and the true and pro- 
jected shadows ct sculpture. As for the rapidity of ex- 
ecution, it will suffice for us to say that the specimens 
prepared specially before our eyes by the artist, for 
the readers of La Nature, were executed in less than a 
minute by the watch. (See accompanying figure.) 
Mr. Mills varies the style of his delicate compositions 
ad infinitum. Here we see flowers, such as eglantines 
and forget-me-nots, here ornamental designs, and here 
again birds, ornamental plants, etc., rising suddenly 
under the blade of the rapid knife. In the time that 
it would take a draughtsman to put a sketch upon 
paper, Mr. Mills gives us not only the contour, but 
also the shadows, obtained by the play of light upon 
the bass-relief. 

This process is scarcely capable of furnishing any- 




BASS-RELIEFS HADE IN CARDS WITH THE BLASE 
OF A PENKNIFE. 

thing but fancy work, visiting cards, bills of fare, out of 
the ordinary line of decoration, etc. A goodly number 
of our readers who are fond of manual recreations 
might practice it in their turn. They will find that it 
is very difficult to incise a sheet of Bristol board with- 
out the knife's point passing clear through it, but we 
believe that with a little exercise, and provided they 
do not try to work too fast, they will be able to ob- 
tain satisfactory results. — La Nature. 



A Remedy for Cut Worm. 

Cut worms are the caterpillars of night-flying moths. 
Most of them are very injurious to young and tender 
plants, such as cabbage, tomato, peppers, corn, beans, 
etc. They only work at night, and during the day 
remain hidden just under the surface of the ground in 
the immediate vicinity of their food plants or pastures. 
Many of the species climb trees, and often become very 
destructive to the expanding buds and young foliage. 
The moths of the species that infest our gardens 
usually lay their eggs near the roots of perennial 
plants, such as rhubarb, hollyhock, etc., and in the 
vicinity of such plants we may confidently expect to 
find plenty of young cut worms in spring. One of the 
easiest ways to get rid of the pest, says a correspond- 
ent in Popular Gardening, is to scatter pieces of green 
stuff, cabbage leaves, or sods with fresh grass, etc., 
that have been sprinkled with Paris green water, here 
and there over the area that we wish to clear of cut 
worms. Hand picking is a more laborious remedy, but 
it can be made effective. Plow the field, a few weeks 
before the intet-ded crop is to be planted, and sow 
some beans over the piece. After the beans are up, 
the patch should be gone over early every morning, 
and the cu:i worms hunted up near the freshly cut 
plants, and destroyed. If this is done for a week or so, 
there will be few worms left to trouble the crop to be 
planted afterward. The worms can also be starved out 
of a piece of land or orchard by growing several suc- 
cessive crops of buckwheat on it, and allowing no 



other plant or weed to grow for an entire season. 
When mature, the larva enters the ground, where it 
forms an oval smooth cavity, within which it changes 
to a chrysalis of a deep mahogany brown color, pointed 
at the extremity. These chrysalides are often turned up 
in large numbers when the ground is plowed. Birds of 
all kinds, and even domestic fowls, are very fond of 
these chrysalides (as many of them are also of the 
larvse), and many are thus destroyed by their enemies, 
to whose view they are exposed by the plow. 



A Electrical Wedding. 

At a wedding reported in Baltimore, a few days ago, 
no sooner had the company been comfortably seated 
than the room burst into a flood of light from numer- 
ous varicolored incandescent electric lamps hidden 
among the decorations. The entrance of the bride 
and bridegroom was welcomed by the automatic ring- 
ing of electric bells and the playing of electrical musi- 
cal instruments. After the first course, the room was 
plunged into semi-darkness, when suddenly, from the 
floral decorations upon the table, there glowed tiny 
electric lamps. Not only the flowers, but the interior 
of the translucent vases in which some of them were 
gathered, scintillated with flashes of light. After a 
while a miniature electric lamp, which in some unex- 
plained manner had attached itself to the bride's hair, 
was seen to glow with dazzling brightness. A toast 
having been given, two serpents slowly uncoiled them- 
selves and issued from the wine bottle that stood be- 
side the bridal couple. Cigars and coffee were served, 
and the cigars were lighted by an electric lighter, while 
coffee was prepared in full view of the company by an 
electrical heater. The speeches that were made were 
liberally applauded by an electrical kettledrum placed 
under the table. As the company dispersed, the elec- 
tric current set off a novel pyrotechnic display, amid 
the crimson glare of which the festivities ended. 



Caterpillars Stop Trains. 

The"Carolina Central runs through the Big Swamp 
just east of Lumberton on trestlework, broken here 
and there in the solid portions of the swamp by em- 
bankments of earth. On April 28 an army of cater- 
pillars began moving out of the swamp, and when they 
reached the streams, they proceeded to cross on the 
trestles. The rails and ties were covered several inches 
deep with the moving mass, and the first train that en- 
countered them was brought to a standstill, the driving 
wheels of the engine slipping around as if the rails 
had been oiled. The engineer exhausted the contents 
of his sand box before he got through the swamp and 
reached a clear stretch of track. 

It was thought that trip would be the end of the 
caterpillar trouble, but the next day a train encounter- 
ed another army of caterpillars crossing the trestle, and 
had the same difficulty. The Charlotte-bound pas- 
senger train recently had a similar experience. The 
rails and cross ties of the trestle were hidden from 
sight. Where the caterpillars came from is not known. 
The farmers on this side of the swamp express no un- 
easiness for the safety of their crops so long as the ad- 
vancing army persists in using the trestle in getting 
across the streams, for none of them have got more 
than half way across before being overtaken by a 
train. 



Preserving Plants. 

Mr. J. Sauer has made known a process for preserv- 
ing plants in the form and with the flexibility that they 
possessed in the fresh state, and also for coloring or 
bronzing the plants thus prepared. 

The plants having been perfectly freed from dust, 
and washed, are immersed for two or three days in a 
strong solution of crystals of soda. The strength of 
the solution usually employed is eighteen ounces of 
crystals to one quart of water. Sometimes it is advan- 
tageous to add a little caustic lixivium. 

The plants are dried between cloths for three or four 
hours, and are then greased either by immersing them 
in melted lard or by gently rubbing them with the 
hand with olive oil. 

To color the plants thus prepared, they are painted 
with a solution of dextrine containing a proportion of 
about five per cent of solution of aloes. To this coat- 
ing are applied the proper colored powders. — Moniteur 

Scientifique. 

« m » 

The activity and originality shown in connection 
with the recent development of the American navy 
affords material for thought, not only to our ship- 
builders, but also to our statesmen. Notwithstanding 
this activity, we sincerely hope that the two great 
English-speaking nations of the world will never dis- 
grace civilization by going to war with each other. We 
may say, frankly, that we should have preferred to see 
America content in developing her industrial and mer- 
cantile resources. Since, however, she seems deter- 
mined to take a position as a naval power, it is the 
evident duty of our statesmen to make themselves 
thoroughly acquainted with American naval progress, 
and to take steps to guard against possible contingen- 
cies.— Industries, London. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Traction Engine. — Mr. John H. 

Crumb, of Burlingame, Kansas, has patented an im- 
proved traction engine in which all the wheels are used 
as traction wheels, and in which the steering may be 
effected in the usual way by the turning of the wheels 
which are pivoted ; or, if desirable, the engine maybe 
moved off bodily in any direction without turning. 
This construction affords peculiar advantages for many 
uses, such as ditching, plowing and other agricultural 
operations. 

Valve Gear for Steam Engine. — 

Mr. Wilber J. Cunningham, of Rapid City, South 
Dakota, has invented an improved valve gear for steam 
engines, which insures a quick opening and closing of 
the ports at the proper time in the stroke, thereby 
securing a more effective distribution of the steam than 
is obtained in engines of ordinary construction. The 
engine is provided with a cam on the main shaft, and 
rock shafts carrying arms having rollers which are en- 
gaged by opposite sides of the cam. The slide valves 
are arranged to move in a line at right angles to the 
axis of the engine. 

Heating Apparatus. — Mr. Cyprien 

Dube, of New York City, has patented an improved 
steam or hot water heater designed principally for 
warming buildings, and capable of being used to good 
advantage for generating steam for motive power, or 
for heating water for various purposes. The heater is 
provided with a double shell forming water chambers 
at opposite sides of the fire box, which are connected 
by transverse tubular water chambers at the front and 
rear of the fire box. The water grate is snpported by 
transverse water tubes arranged alternately between 
the grate tubes. In the upper portion of the double 
casing is suspended a fire tube boiler which connects 
with the steam space in the top of the double-walled 
fire box. 

Radiator— Mr. Charles E. Marston, 

of Dover, New Hampshire, has patented an improved 
radiator consisting of hollow superimposed sections, 
each formed with inclined walls, and with upwardly 
ind downwardly extending flanges around the central 
opening, the lower flanges of each section fitting within 
idie upper one of the next section. A detachable open- 
ended tube seated upon the upper section is held by a 
nut screwed on the lower end of the tube and bearing 
against the lower section. The construction of this 
radiator is such as to convey the water of condensation 
downward without leakage. 

Railroad Spikes.— An improved rail- 
road spike has been recently patented by Messrs. 
Walter J. Hammond and John Gordon, of Rio de 
Janeiro, Brazil. This spike is provided with ahead 
having a beveled edge furnished with a series of steps 
adapted to successively engage the edge of the base of 
the rail when the spike is driven farther after it has 
become loose. 

Steering Apparatus. — An improved 

steam steering apparatus has been patented by Mr. 
Joseph B. Brolaski, of St. Louis, Mo. This improve- 
ment is designed to be used on a class of steamboats 
propelled by independent side wheels worked by inde- 
pendent engines, the object being to steer the vessel 
independently of the rudder. In steering by a rudder, 
the point of pivot is at the bow, but by steering with 
independent paddle wheels the point of pivot is amid- 
ships, allowing of turning the vessel much quicker 
than is possible with the ordinary steering apparatus. 
The invention consists, in combination with the steam 
supply pipes of the two engines, of valves provided 
with weighted valve levers, and a beam pivoted on one 
of the posts of the steering gear and connected at op- 
posite ends with the valve levers, the beam being ar- 
ranged so that it may be raised or lowered to open or 
close both valves simultaneously, or tilted so as to open 
one valve and close the other as required in steering. 



Railway Appliances. 

Railroad Tie. — Bridges Smith, 

Macon, Ga. This tie is made of metal, rectangular in 
form and hollow, and has produced thereon depending 
points or teeth. A plate having upwardly turned edges 
fits in the body of the tie and constitutes its bottom, 
thus adapting the tie for use at points where water is 
liable to find outlet through the railroad, the water 
passing through the tie. 



Insulating Swing Joint.— Henry P. 

Drew, New York City. This device is designed for use 
when gas and electric light fixtures are mounted to- 
gether and supported by the swing joint. Electrical 
insulation is provided in the flexing joint so as to pre- 
vent escape of electricity, and the joint is otherwise so 
constructed as to afford means to freely conduct gas 
either in a straight line or at angles. 

Drill Bit.— Robert McKee, Meeker, 
Col. This drill has lengthwise grooves on opposite 
sides gradually decreasing in depth from the upper end 
to the point of the drill, and in the grooves elide broad- 
pointed, wedge-shaped arms pendent from an annular 
collar fitting on a threaded sleeve on the bit shank, the 
arms being held in place by a circular band. The bit is 
adapted to be enlarged by screwing down the drill tube, 
which expands the arms on the collar. 

Lock for Vehicle Doors. — Paul 

Sohege, Paris, France. — This device comprises an air- 
compressor located on or near the driver's seat, and 
operated by an oscillatable lever, the air passing by 
pipes to a dilatable reservoir. The latter as it expands 
depresses one end of a lever, the other end of which 
actuates a series of levers, which cause the release of a 
pawl from the cam-shaped locking bolt, which disen- 
gages from the door, allowing the door to open. 

Bevel Grinding Machine.— Eugene 

Homan, New York City. This machine is for cutting 
and polishing bevel edges on plates of glass used for 
mirrors and other purposes. Standards are erected on 
a pair of elongated horizontal shears, and a platen 
swings on the standards near its center of height. The 
platen carries a pair of bracket arms each loosely sup- 
porting a pendent fork piece, the standards having 
flanged nuts and screws therein having radial collars 
embracing the fork pieces. 

Electrical. 

* Regulator for Electric Lamps.— 

Messrs. C. H. Balsley, Jr., and E. M. Porter, of Con- 
nellsville. Pa., have patented a current regulator for in- 
candescent electric lamps, by means of which the light 
may be increased or diminished at will. The invention 
consists of a switch provided with a number of sections, 
each section being provided with resistance which is 
cut out or put in the circuit by turning the switch. By 
means of this invention an incandescent electric lamp 
may be turned up or down in much the same manner 
as gas. 

Electrical Railway Pole.— An elec- 
tric railway pole has been recently patented by M. Fos- 
ter Milliken, of New York City. The object of this in- 
vention is to furnish a simple and economical means of 
bracing the cross arms of the poles against lateral 
strain, so that the arms will be prevented from bending 
to too great an extent when the wires supported by the 
arms are drawn very tight. The invention consists in 
horizontal bars secured to a mast and located at right 
angles to the arms, and independent brace arms ar- 
ranged in diamond form around the mast and se- 
cured to the side arms. 

Optical. 

Tintometer.— Mr. Joseph W. Lovi- 

bond, of Salisbury, England, has patented a fc * tintome- 
ter 1 * for the examination of translucent matter for color 
intensity and of opaque matter for superficial color 
structure or texture. A patent was granted to the same 
inventor May 31, 1887, for a monocular instrument of 
this kind. The present improvement consists in mak- 
ing the instrument binocular, so as to afford a better 
view of the matter under examination and of the stand- 
ard to which it is referred. 



mechanical. 

Screw Cutting Machine. — An im- 
provement in screw-cutting machines has been patent- 
ed by Messrs. Henry Westbrook and Robert Burns, of 
Woodstock, Canada. This improvement relates to the 
chuck holding the cutters. The chnck is divided into 
two equal parts, each carrying a pair of adjustable cut- 
ters, the parts being mounted on a face plate in such a 
manner as to permit of their being separated when the 
screw is to be discharged by the dies or cutters. The 
two parts of the chuck are held in the position of use 
by levers which are operated by a cone on the mandrel 
of the machine, and the parts when released by the 
movement of the cone are separated by spiral springs. 

Process of Making Brushes. — 

Mastin C. Paukey, Scranton, Miss. This is a process of 
forming brushes from blocks of wood having fiber 
embedded in a pulp, saw palmetto for instance, and 
consists in softening the pulp by means of moisture, 
loosening and detaching the pulp from the fiber by 
combing on both faces of the block, drying the combed 
block, and then sawing through the solid part of the 
block. 

Feeding Attachment for Tan 

Presses.— Albert F. Jones, Salem, Mass. The press 
crib has an opening in its bottom near its rear side, in 
which revolves about one-half of a feed roller, and in 
front of a front opening in the crib revolve a pair of 
pressure rolls. Rearwardly inclined shafts enter the 
crib at its rear, geared for rotation at their lower ends 
and carrying within the crib three-armed agitators, 
which prevent bunching of the shavings. 



Agricultural. 

C ultivator and Fertilizer Dis- 
tributor. — A combined cultivator and fertilizer dis- 
tributor has been patented by Mr. Lehman B. Buzby, of 
Mauricetown, N. J. This machine is provided with 
shares or hoes, and is designed to act as a furrower, 
marker, and ridger, ic addition to its regular uses. It 
is provided with an attachment whereby the team is 
used for lifting the plows out of the ground, thereby re- 
lieving the driver. The machine is compact and sim- 
ple, and well adapted to the use for which it is in- 
tended. 

Foot for Plow Stocks.— William B, 

Brown, Headsville, Tex. Two forwardly-curved bars 
are clamped to the beam of the plow, and a heel is rig- 
idly secured at its forward end between the lower ends 
of Bald bare, the rear end of the heel being bent upward 
and forward, and secured between the said bare above 
its forward end. The foot thus has few parts, and is 
strong and durable. 

Cultivator, Planter, and Fertil- 
izer Distributor.— Edwin C. Worrell, Murfrees- 
borough, N. C. A rectangular frame formed of sections 
of gas pipe is mounted on supporting wheels and a ver- 
tically adjustable supplementary frame is hun? thereto 
and supports the cultivating, distributing, and planting 
devices. The pulverizing disks below the hopper are 
mounted on a shaft pivoted at one end in the supple- 
mentary frame, and said shaft may be swung diago- 
nally to the line of draught and steer the machine. 



Miscellaneous. 

Scriber— William Potter, New York 
City. On a base carrying an equalizing plate or turn 
table is a movable post, parallel rods being pivoted to 
the equalizing plate and to the post, while a scriber 
arm is attache 1 to the post, and a socket adjustable 
upon the arm is adapted to receive a pencil or other 
marking implement. The device forms a tool of simple 
and durable construction, capable of use either right or 
left. 

Magazine Gun. — Charles J. Wahi- 

quist, Assiniboine, Montana. This gun has an aper- 
ture extending through it from side to side at a down- 
ward incline in which a cartridge holder is adapted to 



elide in and out, with means for securing the holder in 
firing position in the aperture. The cartridge chambers 
act as firing chambers, and when the cartridges have 
been discharged, the holder may be quickly replaced by 
a filled holder. The arm may also be made for use as a 
single breech loader, and when used as a magazine gun 
is designed to facilitate very rapid firing without lower- 
ing the gun from the shoulder. 

Check Punch.— Lloyd M. Mills, Grand 

Rapids, Mich. This is a device to cut or punch a 
desired numeral or figure out of a check, draft, etc., 
so that the several numerals or figures stand in perfect 
alignment. Die rods are adapted to slide toward and 
from a common center on a die wheel turning below the 
rods and actuated from the latter, so as to bring the 
corresponding die of the die wheel in line with the 
actuating rod having a corresponding die. The con- 
struction is simple and durable and the device is easily 
and quickly manipulated. 

Vehicle Fifth Wheel.— Alfred W. 

Johnson, New Brunswick, N. J. The attached fifth 
wheel section provided by this invention is mainly 
circular on its exterior margin, buteccentricon opposite 
sides in front, forming angular protruding shoulders, in 
combination with an outer section attached to the body 
of the vehicle having eccentric set-off spaces and 
shoulders, and adapted to receive the fifth wheel section 
attached to the running gear loosely within it, with 
freedom to turn and move backward and forward 
therein. With this construction the draught pole or 
thills cannot move laterally, or the truck axle be turned 
when being drawn ahead, without causing the load to 
be moved forward relatively to the running gear. 

"Velocipede. — William B 1 a k e 1 y, 

Vernon, Bournemouth West, England. This is an im- 
provement in foot rests for bicycles and tricycles, to 
diminish the shocks and jars transmitted to the legs of 
the rider when descending steep hills at high speeds 
with the feet on the rests. There are guides on the 
fork or frame permitting up and down motion of the 
foot rest, while a spring upholds the foot rest in the 
guides and affords an elastic support for the rider's 
feet. 

Handle for Bicycles. — This is an- 
other invention of the same inventor of a handle to 
absorb or neutralize the jarring or tremulous motion 
ordinarily transmitted to the hands and arms in operat- 
ing a machine. In recesses in the ends of the hands 
are elastic bushings of conical form, interposed between 
the handle and its tang, the bushings being compressi ble 
by end pressure, while elastic washers are interposed 
between the ends of the handle and abutments on the 
tang by which the handle and the bushings are held in 
place. 

Cast Iron Sink.— George H. Shattuck, 

Medina, N. Y. This sink has a top flange with thick- 
ened corners, the thickened portions being beveled down- 
ward from the miter line to the flange and toward the 
inner edge of the flange, the object being to make a sink 
which will bear rough handling in storing and shipping, 
and yet of lighter weight than is now customary, the 
metal being so disposed as to withstand shocks, while 
less metal than heretofore used is employed. 

Tongue for Earth Scrapers. — 

Samuel E. Licklider, Everett, Mo. In the construction 
provided for by this invention, brace bars bolted to the 
tongue extend beneath the hound bars, to the inside of 
which they are bolted at their rear ends, so as to 
strengthen and stiffen the hounds, and co-operate with 
the scraper and other working parts, preventing the 
working mechanism from becoming jammed or acci- 
dentally locked. The device is also applicable to 
wagons and sleighs. 

Bier — Wiltshire Sanders and John 
B. Rafferty, Reno, Nevada. This is an improvement in 
folding or collapsible biers provided with casters to 
adapt them to be easily moved. The frame has side 
bars with internal longitudinal grooves, in combination 
with a hinged and folding leg and brace therefor, while 
the rectangular ends of a transversa bar enter the 
grooves and are adapted to slide or lock therein as the 
bar is turned or adjusted. 

Fire Escape.— Henry Vieregg, Grand 

Island, Neb. Brackets on the face of the building sup- 
port a rod from which depends a movable hanger carry- 
ing a sheave pulley, over which passes an endless chain 
wound upon drums in the cage of the device, the cage 
being preferably of metal. Attached to one of the 
drum shafts in the cage are friction wheels, adapted for 
engagement by brakes pivoted in the cage. The device 
may be readily moved to any window from which a 
person desires to escape, and the speed of the descent is 
readily controlled. 

Bottle Capping. — Louis Picard, 

Rheims, France. This is a bottle-wiring and capsule- 
removing device for champagne and similar bottles. A 
three-branched frame is made to embrace the bottle 
neck and cross the cork, a strand uniting the lower 
ends of the branches and having one end free, while two 
capsule-removing strands extend from the point where 
the end of the base strand opposite its free end joins 
the adjacent branch, with which it is integral. With 
this fastening the cork is released by a single pull, the 
cork then being removed by the gaseous pressure or 
otherwise. 

Indicator and Advertising Device. 

—Edward C. Smith, Oskaloosa, Iowa. This is designed 
especially as a convenience for barber sbopp, etc., the 
frame supporting spaces for advertising cards, and 
having near its bottom match and broom holding 
receptacles, while near the top is a space for a clock, 
and in the rear is a wheel and ratchet mechanism, 
operated by a pull cord, whereby successive numbers 
are displayed through suitable openings, a gong or bell 
ringing as the cord is pulled. 

Billiard Cue. — William S. and 

Thomas Thompson, Townsend, Montana. This cue 
has an externally threaded sliding sleeve on its forward 
extremity, an outer sleeve rotating therein, in the for- 
ward end of which is an adjustable tip, whereby, when 
either the cue or the rotary sleeve is rotated in the 
proper direction, the sliding sleeve will bear on the 



inner end of the tip and force it outward. The con- 
struction is designed to largely extend the durability of 
the tip, so that it need be renewed only at long 
intervals. 

Twine Holder and Cutter.— Messrs, 

J. J. Quinn & F. C. Snebold, of Deming, New Mexico, 
have patented an improved twine holder and cutter, 
which is designed to conveniently hold spooled or 
bunched twine, and to give the twine the amount of ten- 
sion required. The device is provided with a cutter of 
peculiar form fastened on the spindle of the spool. 
The cutter is formed so that it may be readily sharpened 
by grinding. 

Banjo. — An improvement in banjos, 

designed to increase the resonance in the instruments, 
and give them a full, heavy, clear, distinct and bell-like 
tone, has been patented by Messrs. J. M. Smith & G. J. 
Fritz, of Butler, New Jersey. The banjo is provided 
with a split or sectional resonant ring supported by 
stude projecting from the edge of the rim. The reson- 
ant ring forms a bearing surface for the periphery of the 
head. The members of the ring are spaced and bolted 
or riveted together, and the head stretched tightly over 
the ring by the use of the usual hoop and hook screws, 
or in any other suitable way. 

Marine Vessel. — A fireproof vessel 

has been patented by Joseph B. Brolaski, of St. Louis, 
Mo., in which the walls and ceiling are formed by metal 
sheets, and wooden parts wherever they are employed 
are covered with sheet metal. The metal sheets used 
for partitions are applied alternately to opposite sides 
of the wooden uprights, thus forming panels. The 
edges of the metal sheets are bent around the uprights. 
The same inventor has patented a novel water-tight 
compartment for vessels, which is designed to provide 
against the sinking of a vessel should it spring a leak- 
The compartment when open will permit of the ready 
handling of the cargo and will not interfere with its safe 
stowage. 

Washing Machine.— Mr. John A. Van 

Winkle, of Denison, Iowa, has patented a washing ma- 
chine consisting of a tub with a frame mounted therein 
and provided with a series of rollers, uprights being 
fixed to the corners of the frame so as to movejvertically 
in ways in the sides of the tub. The uprights have 
series of holes for receiving wires for holding the up- 
rights and rollers at any desired elevation. The ma- 
chine is provided with a bent lever connected at one 
end with oscillating arms and having at the other 
end a handle. To the bend of the lever is pivoted a 
roller provided with a rubber adapted to move over the 
roller. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion : about eight words to a lint. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



I wish to buy second hand lathes, planers, drills, 
ghapers. belting, engines, and boilers. Will pay cash. 
W. P. Davis, Rochester, N. Y. 

For Sale— A large number of 16 and 32 light Jenney 
lynaiuos at half their original cost. For particulars ad- 
lress Louisiana Electric Light Company, New Orleans, 
I, a. 

/Verne engine, 1 to 5 H. P. See adv. next issue. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. .1, 

Burnham Btandard turbine. Burnham Bros., York, Pa. 

Wanted— Garbage burner. Send full particulars, cir- 
culars, etc., to M. & Co., care Scientific American. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, III. 170 machines in satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Packer Ratchet Drills are drop forged from Norway 
Iron and bar Bteel. Billings & Spencer Co., Hartford.Conn. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co.. Rochester, N.Y. See illus. adv., p. 300. 

Wanted— Capital to develop several uBeful inventions. 
Sketches furnished on application. Address Grlswold 
Bros., Dodge Center, Minn. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc.. address J. 
S.&G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers. 361 Broadway, N.Y. 

A rare opportunity for a young man with a few thou- 
sand dollars capital to secure a permanent position as 
manager of a Western water works company. Address 
President Water Co., care this paper. 

For Sale— Four Buckeye engines, comparatively new, 
15 by 18 cylinder. Flywheel 9 ft. by 16 in. face. Disk cranks 
and automatic cm-offs. For particulars address Louisi- 
ana Klectric Light Company, New Orleans, La. 

Engineers, manufacturers, and makers are invited to 
send gratuitously catalogues, price-lists, and trade terms 
to George T. Poole, Asboc. R. I. B. A., Assoc. M. I. C. E., 
Colonial Architect and Superintendent of Public Works, 
Department of Public Worksand Buildings, Perth, West- 
ern Australia. 

El^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 



ing ink from paper ? A. Javelle water or a mixture of 
oxalic and tartaric acids in equal quantity dissolved in 
water. 

(3026) J. W. asks how to clean tar- 

nishedgoldandsilverlace. A. Brush away all the dust, 
then brush with rock alum which has been burned, 
crushed, and sifted through a lawn sieve. This will re- 
move the tarnish. 

(3027) A. M. T. asks how to pickle 

mushrooms. A. Wash,the mushrooms with water, wipe 
them with flannel and put them in brine and boil. After 
boiling for a few minutes drain in a cullender and 
spread out on a linen cloth to dry. Place in bottler, add 
a little mace and fill up the bottle with white vinegar. 
Pour Borne melted mutton fat on the top before corking 
and seal with bottle wax. 

(3028) G-. F. S. asks : 1. Is water por- 
ous? A. Not in the mechanical sense. It. has physical 
or molecular pores. 3. Can you reduce the bulk of 
water by pressnre r A. Yes. 

(3029) E. S. D. asks : Will you kindly 

(through columns of Scientific American) give a re- 
ceipt for a preparation suitable for removing wood 
Btains from the hands of wood turners r Would like 
to know of some chemical or preparation which would 
permanently remove such Btains. A. We would Bug- 
geBt javelle water. Borax would also be advantageous 
used in strong aqueous solution. 

(3030) F. C. K. asks for some salt or 

other chemical which is soluble in milk, and that would 
have no effect on it while cool, but that would have an 
acid reaction when heated that would coagulate the 
milk without changing its color or making it poison- 
ous. A. Sulphate of ammonia becomes acid on boiling 
and might anBwer your requirements. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers Bhould 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time Bhould 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take hiB turn. 

Special Written Information on matters of 
personal rather than yeneral interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to # promptly supplied on receipt of 
price. 

minerals sent for examination Bhould be distinctly 
marked or labeled. 



(3020) R. (r. W. asks : Caii you give me 
any test to know when any gold remains in a worn-out 
cyanide of gold bath, without, the troublesome way of 
evaporating ? A. You might test it by trying if it will 
deposit any gold upon a clean surface of Bilver. Or add 
solution of Bulphate of iron to acidified sample. A pre- 
cipitate will indicate gold if the bath is clean. 

(3021) E. H. A. -asks for the process of 

burnishing the gilt on photogiaph cardB. A. The gilt 
on card mounts is put on by first using a Bize, then the 
gold leaf is applied and rubbed or brushed over with a 
thin solution of albumen; when dry, this Ib burnished 
with an agate or bone tool. 

(3022) A. K. 0. asks how to melt or dis- 
solve old rubber that has been used and out of shape, 
so as to recaBt. Would a mould of plaster Paris answer? 
Would the article be smooth and not sticky f A. You 
cannot melt or dissolve old rubber. It can be worked 
up by mastication with fresh gum. It can be shaped to 
a certain extent only by pressure and heat. If once 
melted, it will not again Bolidify. In "Rubber Hand 
Stamps and the Manipulation of India Rubber," $1 by 
mail, you will find the whole Bubject treated. 

(3023) L. D. N. asks how to repair a 

looking glass where the coating has seemed to have 
parted or has been removed in Bpots. A. From a small 
piece of old looking glasB Bcrape off all the Bilvering ex- 
cept whai will suffice to cover the apot and cap over on 
all BideB. Place a drop of mercury on the Bilvering thuB 
isolated. This will Boften it bo that it can bepuBhed off 
and dropped upon the defective place. The result will 
probably be imperfect. PosBibly the mirror has a true 
Bilver surface. If so, the replating cannot be thuB ef- 
fected. An alkaline solution of silver nitrate with a 
reducing agent may be used, but Buccess with a really 
bad mirror would be very doubtful. See query 1944. 

(3024) J. C. G, asks for a composition 

for silver plating by the dipping proceBS. A. Any plat- 
ing solution of silver can be used. An ammoniacal so- 
lution of nitrate of silver with some whiting in suspen- 
sion is available. The plating produced is very in- 
ferior. 

(3025) Subscriber asks : Can you inform 
me what chemical ingredients will erase ordinary .writ- 



NEW BOOKS AND PUBLICATIONS. 

Artistic Homes, in city and in coun- 
try, with other examples of domestic 
architecture. By Albert W. Fuller 
and William Arthur Wheeler. Bos- 
ton : Ticknor & Co. 1891. 70 plates. 
Price $6. 

This very elegant work presentB a MrieB of photo- 
gravures of houses, of public buildings, railroad stations, 
high Bchools, etc., in various parts of the country. Of 
each building the exterior view with plans, as a rule, is 
given. The execution of the work leaves nothing to be 
desired, and the uncommented-on illustrations tell their 
own story. 

The Elements of Dynamic Elec- 
tricity and Magnetism. By Philip 
Atkinson, A.M., Ph.D. New York : 
D. Van Nostrand Company. 1891. 
Pp. xii, 405. Price $2. 

This book, it is stated, was written for learners rather 
than for the learned. It includes a very convenient re- 
sume of the subject of current electricity, contains nu- 
merous illustrations and seems altogether to be an ac 
ceptable presentation of the Bubject. Electricity is now 
nettled en a basis so far fixed that much that is written 
about itB elements is necessarily a repetition in each 
book. Dr. Atkinson Beems to have brought his subject 
well up to date. Numerous illustrations, with an excel- 
lent table of contents and index, add materially to the 
value of the work. 



INDEX OF INVENTIONS 

For wblcb Letter* Patent of the 
United States were Granted 

May 5, 1891, 

AND EACH BEARING THAT DATE!. 

[See note at end of list about copies of these patents.] 



Accouchement apparatus for instruction, M. 

K lautsch 451,6T5 

Addressing machine, E. W. Fish 451,60*1 

Adjustable wrench, J. Muller 451,833 

Air and eases, compressor for, T. C. Craven 451,460 

Alarm. See Temperature alarm. 

Alarm signal M. A. O'Donnell 451,639 

Alcohol from sugar cane, apparatus for manufac- 
turing, G. Descamps. 451.679 

Anchor, W. W. Smith 451,582 

Animal trap, H. C. Anderson 451,745 

Animal trap, J. Picard 451.839 

Atomizer, J. Schoettl 451,643 

Auger handle, Dutton & Lee 451,86? 

Automatic brake, C. K. Pickles 451,899 

Axles or shafts, manufacture of, C. Lock 451,676 

Banjo, Smith & Fritz 451,782 

Bar. See Fire bar. Grate bar. 

Bars or beams, making flanged, E. 1 j. Clark 451,453 

Basins, etc., holder for, H. B. Rockill 451,715 

Basket Btand or holder, G. II. Anderson 451,795 

Battery. See Secondary battery. 

Bed and dresser, combined folding, M. & A. Lain. 451,492 

Bed. folding. A. Matuska 451,564 

Bed, folding. N. N.Potter.... ... ; 451,842 

Bed. woven wire. H. Roberts 451,522 

Bell, T. R. Pixton 451.770 

Berth guard and ladder, J. Plaut 451,516 

Bill strap. F. K. Blaisdell 451,657 

Block See Paving block. 
Board. See Wash board. 
Boiler. See Steam boiler. 
Boiler tubes, apparatus for cleaning, Piatt & 

Thorp 451,841 

Bolt. See Flush bolt. 

Bolt heading machine, G. H. Webb ». 451,604 

Book support, revolving, C. H. Burdick 451.632 

Boot or shoe, laced, E. T,. Keith 451,694 

Boring and reaming drill, J. R. Watts 451,789 

Boring machine. A. M. Jewell 451.594, 451.595 

Boring tool, E. F. Beualer 451,448 

Box. See Kile box. Sand box. Signal box. To- 
bacco box. 

Box fastener. O. J. F. Egelston 451,616 

Bracket. See Shingling bracket. 

Brake. See Automatic brake. Electric brake. 

Brick machine. J. P. Miller 451.711 

Brick, stratified, L. A. Steiger 451,626 

Buckle, D. L. Durand 451.758 

Buckle, G. B. Pilkington 451,840 

Burner. See Gas burner. Oil burner. 

Cable grip. J. J. Graff 451,857 

Calendar, L. Brainard 451,800 

Canoe yoke, R. Rinfret. 451,579 

Car and air brake coupling, combined, J. C. F. 

Ripley 451,654 

Car coupling, J. W. Cloud 451,889 

Car coupling. A. L. Javnes 451,593 

Car coupling. P. McKntee 451,505 

Car coupling, J. Mc Master 451,898 

Car coupling, G. W. Smillie 451.883 

Car door fastening device, M. Z. Sims 451,702 

Car, double deck stock, B. C. H icks 451,682 

Car lighting apparatus, electric, B. J. Jones 451,732 

Car. railway, A.J. McMaster 451,510 

Car seat, railway, H . Hawes 451.690 

Car wheel mould. W. U. Richards 451,578 



Cars, combined dust arrester and ventilator for, 

H. A. Dirkes. 451,465 

Cars, draught apparatus for. M. Carter, Jr 451,851 

Cars, drawhead and coupling mechanism for rail- 
way, J. Hatfield 451,481 

Cars, switching device for, F\ C. Cash 451,888 

Cardboard boxes, machine for uniting the sides 

of, J. Weil 451,585 

Carpet stretcher. W.W.Patterson 451,571 

Carriage jack, C. L. Bellamy 451,686 

Carrier. See Cash carrier. Parcel carrier. Pneu- 
matic carrier. 

Cart, road. N. H. Hill 451,671 

Cart, road. R. D.Scott 451,528 

Case. See Coin case. File case. 

Cash carrier, G. T. Farnell 451,471 

Cash register. W. G. Latimer 451,493 

Casting, W.G. Richards 451,900 

Casting machine, sash weight, F. N. Cline 451,707 

Casting steel wheels, W. G. Richards 451,575 

Casting wheels, method of and mould for, W. G. 

Richards 451,901 

Catch, spring, P. Forg 451,473 

Chains, machine for making sheet metal, F. Egge 451,658 
Chair. See Folding chair. Rail chair. 

Chair attachment, rocking. C. Kade 451,490 

Chart for draughting patterns for garments, G. 

Drummond 451,553 

Chopper. See Cotton chopper. 

Chronometer escapement,, E. Wuthrich 451.630 

Chuck. J. Hartness 451,711 

Cigar bunches, making, R. A. Bright 451,749, 451.750 

Cigar bunches, manufacture Of, W. A. Peck 451,737 

Cigar bunching machine. Peck & Bright 451,739 

Cigar bunching maehine, M. Van Gulpen 451.610 

Cigar forming and rolling machine, Peck & 

Bright 451,738 

Cigar machine roll. Bright & Peck 451.748 

Cigar machine roll, Peck & Bright 451,736 

Cigar wrapping machine. Peck & Bright 451,735 

Clamp. See Wall paper clamp. 

Clasp. S. T. Hisley...... 451,482 

Clothes drier, W. H. Moseley 451.567 

Clutch, friction, C. E. Burwell 451,752 

Clutch, friction, H. P. Claussen 451,727, 451.728 

Clutch, friction, J. F. McLaughlin 451,653 

Clutch, friction, L. S. Pfouts 451,683 

Cock, stop. R. T. Baines 451,746 

Coin case, R. D. Culver 451.664 

Coke making apparatus, F. J. Jones 451,488 

Combustion, utilizing products of, Biedermann & 

Harvey 451,612 

Confections, etc., machine for moulding, J. C. 

Ruby 451.52.1 

Cooking apparatus, spirit, B. Otto 451,837 

Corks by grinding, machine for the manufacture 

of, Lowman & Howard (r) 11,160 

Corset fastening, W. K. McGee 451.506 

Cotton chopper, A. Carr 451,663 

Cotton cleaning apparatus, dust trunk for, J. C. 

Potter 451.609 

Cotton conveying and cleaning apparatus, W. E. 

Elametal 451,856 

Cotton, pneumatic machine for picking, C. Bald- 
win 451,589 

Cotton pressing machinery, J. A. Bachman 451,846 

Coupling. See Car coupling. Car and air brake 
coupling. Pipe coupling. Railway rail coup- 
ling. 

Cover, swinging, Bartlett & Naber, Jr 451,447 

Crane and elevator, combined floating, J. E. 

Walsh .... 451 903 

Crane, hydraulic, "Kennedy & Aiken (r).7..7.1146.% 11J64 

Crupper, F, H. Kiekenapp 451.561 

Cultivator, M. Sattley 451,527 

Cultivator and fertilizer distributer, combined, L. 

B. Buzby 451,805 

Curtain or shade guide, H. T. Edson 451.665 

Curtain stretching and drying machine, H. V. 

Holmes 451,607 

Cut-oft for conductors, J. D. Shepard 451.779 

Cutter. See Watchmaker's jewel setting cutter. 

Damper, grate, M. J. Bobbins 451.774 

Dental cotton pellet machine, R. N. Roberts 451.701 

Die press, W. A. Turner 451,534 

Ditching machine, R. Hunter 451.558 

Door mats, fastening device for, L. H. Clamer 451,633 

Drier. See Clothes drier. 

Drill. See Boring and reaming drill. Twist drill. 

Dust collector, R. R. Watters 451,542, 451.543 

Dye, blue, Mohler & Mayer 451,502 

Egg extracting or separating device, L. K. Strang 451.684 

Electric brake, J. M. Payne 451,514 

Klectric conductor, J. D. F. Andrews 451,605 

Electric conductors, switch for overhead, J. 

Kuehnle 451.696 

Electric lines, etc., pole for, J. R.Fletcher 451,730 

Electric machine, dynamo, L. N. P. Poiand 451,700 

Electric machine, dynamo, L. C. Rice 451,574 

Electric meter, E. W. Rice, Jr 451,520 

Electric motor, E. M. G. llewett 451,870 

Electric motor, W. E. Hyer 451,559 

Electric motor, F. M. La Boiteau 451,872 

Electric motor or dynamo-electric machine, W. 

F.Collins 451.894 

Electric motor or dynamo-electric machine, S. S. 

Wheeler 451,884 

Electric motors, constructing field magnets of, S. 

S. Wheeler 451,885 

Electric stop motion, C. A. Dayton 451.649 

Electric wire conduit, underground, H. B. Cobb.. 451,614 

Embroidering machine, L. L. Mick ttal 451.831 

Engine. See Gas engine. Gas or vapor|engine. 
Hydro pneumatic engine. Rotary engine. 
Steam engine. Traction engine. 

Engine piston, steam, J. H. Blessing 451,850 

Engines, operating reciprocating electric, C. J. 

Van Depoele 451,786 

EvaDorating apparatus, vacuum, H. Burgess 451,751 

Excavator, D. E. Horton 451,484 

Extension table, G. Magnussan 451.597 

Extension table slide, C. F. Hall 451,820 

Extractor. See Oil and grease extractor. 
Fabrics, frame for holding and stretching, C. F. 

Flos 451,814 

Fan, F. M. La Boiteaux 451.873 

Fanning mill attachment. J. Herson 451.670 

Fare receiver, portable. M. H. Allison 451.611 

Farm gate. II. A. Benefiel 451.886 

Fastener. E. F. Sehultz 451.845 

Faucet, Hescock & Sawyer 461,895 

Feedwater, apparatus for heating, Q. H. Bur- 
pee (r) 11,162 

Feedwater heater for steam boilers, A. & R. Wild- 
man 451,546 

Feeder, L. J. Swoboda 451,532 

Fence, wire. T. J. Ingraham 451,672 

Fences, end or corner structure for. C. F. Darnell 451,461 
Fencing, machine for wiring wood, S. H. & M. H. 

Merridith 451,500 

Fifth wheel. J. J. Black 451,687 

File box and manufacturing thejlsame, C. M. 

Carnahan 451.726 

File cabinet, F. A. Tyler 451,535 

File case, M. C. Meigs 451,599 

File, paper or bill, A. Dom 451,729 

Firearms, front sight for. W. L. Marble 451,499 

Fire bar, locking, D. J. Morgan — 451,652 

Fire escape, S. A. De Castilho 451,852 

Flash light, magnesium, O. Doehn 451,853 

Flask. See Moulder's flask. 

Flower holder, K. B. Tudor 451.045 

Fluid meter, K.Ruud .451,881, 451,882 

Flush bolt, corner, P. Forg 451.474 

Foldingchair. H. Forsyth 451,475 

Forging and finishing circular articles, apparatus 

f or, C. Fairbairn 451.470 

Frame. See Type frame. Window frame. 
Furnace. See Glass pot furnace. Sulphur fur- 
nace. 

Furniture, detachable leg for, E. B. Clark 451.755 

Furniture, school, J. M.Sauder 451,776 

Fuse, percussion, K. K. Malmstrom 451,598 

Gas burner, Prather & Bohn — 451.517 

Gas burner safety attachment, J„ S. Valentine.... 451,785 

Gtvs engine, G. W, Lewis 451,621 

G .s meters, valve and quantity register for, J. L. 

Cloudsley 451,756 

Gas or vapor engine. G. W. Lewis 451,620 

Gate. See Farm gate. 
Generator. See Steam generator. 

Glass, iup king flashed. F. Lannoy 451,618 

Glass pot. furnace, A. G. Neville 451.8:36 

Grain scourer, C. Rippin 451.580 

Grass cutting implement, P. Burnett 451,452 

Grate bar, movable. C. J. Dorrance 451.H15 

Grinder, tool. E. C. Phillips 451.515 

Guard, See Berth guard. 

Gun barrel. P. Mauser 451.768 

Gun, quick-firing, J. Vavasseur 451J3H4 

Guns, breech mechanism for, A Welin 451,865 

M air tonic, M. McGillvroy 451,508 

Hair tonic. L. C. Peters 461,838 

Handle. See Auger handle. 

Harness, L. W. Hampton 451.821 

Harvester, A. F. Hart 451.6H9 

Harvesters, swathing attachment for, F. Childs... 454.67s 

Hat hook or rest, T. Murrln 451 .568 

Hay loader. F. Earnheart 451.467 

Hay stacker, W. Klinker 451,766 

Heater. See Steam or hot water heater. Water 

Hoisting device, I. C. Welter 451.716 

Holder. See Flower holder. Horse tail holder. 

Paper holder. Pillow sham holder. Twine 

holder. 
Hook. See Hat hook. 
Horse detacher, r. T. Brown, Jr 451,451 



Horse tail holder and rein guard, J. W. Lindsay.. 451,608 
Horseshoes, attaching toe weights to, G. W. 

Wemple 451.647 

House. See Portable house. 

Hub borer, A. O. Abbott 451,794 

Hydrant, W. C. Rathbun 451,518 

Hydrant, J. Redican 451,772 

Hydropneumatic engine, L. Kessler 451,824 

H ydrocarbons, refining. E. D. Kendal) 451.660 

Indicator. See Sawmill lncicator. Water level 
indicator. 

Inkstand. T. Sweesy 451,741 

Insulated electric conductor, J. B. Williams, 

451,586. 451,587 
Jack. See Carriage jack. Wagon jack. 

Jewelry, J. Rothschild 451,661 

Joint. See Rail joint. Railway rail joint. 

Knitting machine, circular, A. Kay 451,713 

Knitting machines, stop motion for circular, 

Townsend & Schneebeli 451.628 

Knitting machines, take-up device for, J. Auer- 

den 451,446 

Knitting machines, thickening mechanism for 

circular, J. Bettney 451,747 

Knitting machines, thickening thread feed mech- 
anism for. W. H. Stewart 451,703 

Knob attachment, W.L.Morton 451,503 

Ladder, G. T. Campbell 451,893 

Ladder, extension fire, J. L. Crafts 451.708 

Lamp, W. P. Butler 451,753 

Lamp burner attachment, G. S. Gates 451.555 

Lamp wick adjuster. G. H. Wilson 451,718 

Lamps, current regulator for electric, Batsley, Jr., 

& Porter 451,798 

Lamps, socket for incandescent. Deacon & 

Wightman 451,656 

Lamps, wick raising device for central draught, 

W. M. Hoerle 451.483 

Lantern and lamp, tubular, C. L. Betts 451.551 

Last block fastener, C. H . Gaff ney 451,759 

Latch, F.J. Lau 451.638 

Latch, J. P. Sandberg 451,526 

Leather staking and stretching machine, G. W. 

Baker 451,796 

Leather treating machine, A. A. Hunting 451,486 

Level, fluid, A. Gamble 451,680 

Lifter. See Transom lifter. 

Light. See Flash light. 

Links and apparatus therefor, manufacture of, J. 

H. Baker 451.797 

Liquids, device for applying, C. S. Pease 451,640 

Lock. See Nut lock. Permutation lock. Seal 
lock. Switch lock. Wagon lock. 

Lock, J. Fey 451,709 

Lock, P. McMahon 451,878 

Locking mechanism, coin-operated, B. Hallett 451,556 

Mangle. Hagen & Cooper 451.479 

Marbles, machine for moulding, A. L. Dyke 451,855 

Mattress, woven wire, A. Allgoever 451,704 

Measuring machine, cloth, A. I. Mitchell 451.097 

Metal, coating. F. J. Clamer 451.592 

Meter. See Electric meter. Fluid meter. 

Mill. See Rod mill. 

Mould. SeeCarwheel mould. 

Moulder's flask, W.G. Richards 451,576, 451,577 

Motor. See Electric motor. 

Multiple signal transmitter, B. J. Noyes 451.512 

Music leaf turner,F. M. Hurley 451.763 

Musical instrument, I. K. Gilmore 451,667 

Musk, artificial, A. Baur 4.il,847 

Nippers, D. A. Hamilton 451.6H8 

Nut lock. T. R. White 451,717 

Oil and grease extractor. T. H. Gilbert 451.816 

Oil burner, Upson & Smith 451,784 

Oils, neutralizing sulpho-cblorinated, A. Sommer 451,531 
Packing, composition adapted for steam, J. John- 
son 451,693 

Paper fastener, C. Grunzweig 451.710 

Paper folding, A. P. Warner 451.539 

Paper holder and cutter, roll, J. H. Corneilson 451,809 

Paper holder and cutter, roll, J. B. Seymour, Jr... 451.623 

Paper holder and cutter, roll, M. S. Tracy 451.685 

Paper splitting and folding machine, J. L. Cox... 451.459 

Parasol, R. F. Painter 451.570 

Parcel carrier, J, P. Stepp 451,627 

Parcel carry apparatus, J. S. Richardson 451,602 

Paris green, making, J. C. Jessup 451.487 

Paving block, composition, J. H. Drake 451,466 

Peat fuel, appartus for the manufacture of, A. A. 

Dickson 451,462 

Peat machine, A. A. Dickson 451,463 

Peat to fuel, machine for reducing crude, A. A. 

Dickson 451,464 

Permutation lock, W. P. Shattuck , 451,529 

Petroleum distillates, purifying, T. J. Gordon 451,724 

Photographic shutter, C. C. Packard 451.880 

Piano action, A. H.Stuart 451.062 

Picket wiring machine, J. R. Shaffer 451,581 

Pillow sham holder, F. J. Waite 451,538 

Pipe coupling, J. W. Moore 451.565 

Piston, Good & Lindroth '. 451,478 

Pitcher, beverage, O. W. Van Denburgh 451.584 

Plane iron sharpening apparatus, C. Bransgrove.. 451,801 

Planter, F. M. Haines 451.819 

Planter, corn, E. M. Heylman 451.871 

Planter, seed. J, Howland.... 451,761 

Plaster, T. Jones 451.C60 

Plastering walls, etc., composition of matter for, 

Reagan & Longley 451,519 

Plow ard cultivator. Christian & Stanley 451,806 

Plush fabrics, manufacturing double-faced, F. 

Tonnar 451.743 

Pneumatic carrier, E. D. Leaycraf t 45l.til9 

Pocketbooks, safety device for, J. M. Lucas 451.829 

Poker chip or counter holder, A. K.^Evans 451.722 

Pool table. W. H. Violett 451,5:*t> 

Portable house, C. H. Leonard 451,733 

Pot. See Tea pot. 

Press. See Die press. Printing press. 

Printing press, W. H. Goldine 451,681 

Propeller for boats, L.Gillespie 451,731 

Puller. See Weed puller. 

Pump, Lister & Pedersen 451,827 

Pump, K. Neff 451,835 

Pump valve, steam, H. Beisheim 451591 

Radiator, C. E. Marston 451 830 

Rail chair, J. Johnson 451.823 

Rail joint, W. H. Connell 451.454 

Railway, electric, R. M. Hunter 451.692 

Railway pole, electric. F. Milliken 451,832 

Railway rail, J. E. Mandeville 451.563 

Railwap rail coupling, J. T. Wicker 45J.544 

Railway rail joint. V. A. Tyler 451,646 

Railway spike, Hammond & Gordon 451,859 

Railway switch, W. R. McGibony 451.507 

Railway system, electric, C. K. Harding *.. 451.6.37 

Railway tie, T. Brown 451,804 

Railway tie, H. V. & T. Slutz 451,781 

Railways, conduit system for electric, W. H. 

Ford 451.815 

Recorder. See Time recorder. 
Register. See Cash register. 

Rod mill, I. A. Kilmer 451,673, 451,674 

Roof, metal, C. R. Everson .- 451,650 

Roof, portable, E. Rankin, Jr 451,572 

Roofing, sheet metal, J. C. Bayer 451,550 

Rotary engine J. Schwarzmann 451.777 

Rules, bevel attachment for folding, C. D. Cow- 
gill ...: 451.810 

Safe front, P. F. King 451,695 

Sand box, F. G. Corning .. 451,455 to 451,457 

Sand distributer, F. G. Corning 451.458 

Sash, window, T. F. Longenecker 451.596 

Sawmill indicator, J. 1. Hatfield 451.860 

Sawmill set works. H. Gawley 451.476 

Sawmills, pulley for band, R. F. Barker 451,590 

Saw set, C. F. Leopold 451.494 

Sawset.C.C. Taintor 451,644 

Scale, W.A.Wright 451,677 

Scale, platform, C. B^unner 401,613 

Scourer. See Grain scourer. 
Screen. See Slidigg screen. 

Screw cutting device, Westbrook& Burns 45' 790 

Seal lock, C. E. Davis (r) 11.161 

Seaming machine, F. P. De Jonge 451,489 

Seat. See Car seat. 

Secondary battery, T. H. Aldrich 451,445 

Secondary battery, G. A. Washburn 451,540,451,541 

Seed, machine for delinting cotton, J. M. Gardner 451.868 

Seesaw, C. F. Spencer 451,583 

Sewing machine tuck marking attachment, J. R. 

Hebert 451,869 

Sewing machine tuck marking device, J. E. Brad- 
ley 451,450 

Shears. See Wire shears. 

Shed, Satterlee & Kemmerer 461,775 

Shingle, R. P Taylor 451.783 

Shingling bracket, W. W. Clarkson 451.807 

Shoemaker's rule, w. Damer... 451,552 

Shovel blank, M. H. Evans, Jr 451,469 

Signal. See Alarm signal. 

Signal box, M. G. Davis 451.689 

Slatebrick. making, W. L.Gregg.. 451.818 

Slate chamfering machine, F. Shenton 451,778 

Sliding screen, door, etc., C. B. Bishop. 451,631 

Sonorous disks, supporting, J. P. Smith 461,740 

Spinning macninery, roller transverse motion.for. 

Hurst & Fenton 451.764 

Splice bars, manufacturing, J. Coyne 451,635 

Springs, machinery for tapering the ends of bars 

or rods for making coiled, W. C. Farnum 451.636 

Square, bevel, & D. Hatcher 461.659 

SUmp, post i.fflce hand, E. J. Brooks 451,887 

Stamping or printing instrument, time, O. P. 

Lochmann 451,767 

Stand. See Basket stand. 

Steam boiler. K.J. Moore 451.734 

Steam boiler and furnace, J. J£. McCreary 451.504 
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451,521 
451,485 

451.862 

451.103 
451,449 
451,754 
451,634 
451.548 

451.854 
451,892 

451,5o7 

451.606 
451,721 
451.828 
451,477 
451,541* 
451511 
451.480 

451,509 

4.->1.8!Kl 
451.554 
451.725 
451,811 
451.64h 
451,760 
451,698 



451.691 
451,617 
451.780 

451.491 
451.513 
451.K17 
451.891 



Steam engine, H. Bolthoft 451,720 

Steam engine, duplex. Blessing & Overton 451,904 

Steam engine, triple, J. 11. Blessing 451,849 

Steam generator. J. Thorn 451.742 

Steam or hot. water heater, C. Dube 451.813 

Steam trap, H. A. Tobey 451.533 

Steam trap. L. VVoerner 451.547 

Steering apparatus, steam. J. B. Brolaski 451,866 

Stench trap, J. it. Wait 451,5 r 

Stitching machine, buttonhole, J. W. Lufkin 451,490 

Stocking, W. Esty 451,408 

Stoker, mechanical, P. Rohan 451,622 

Stone, ornamenting artificial, W. Bleiss 451,799 

Stranding and band twisting machine, W. H. Nay- 

lor 451,569 

Strap. See Bill strap. 

Street sweeper, M. T. Gordon 451.723 

Suint, purifying, I. Ross 451,642 

Sulphur furnace, C. H. Fish... 451,651 

Switch. See Railway switch. Tramway switch. 
Switch and lightning arrester, combined, B. W. 

Rice, Jr 

Switch lock. Hunt & King 

Table. See Fxtension table. Pool table. 

Tea pot, coffee pot, etc.. R. P. & J. M. Moncrieff. . 

Telegraph apparatus. Are alarm, J. W. Stover 

Telegraph repeater. A. C. Booth 

Telegraphic apparatus, ship's. W. Chadburn 

Telephone receiver. W. S. Corwin 

Temperature alarm, L. Zaeelmeyer 

Terra cotta blocks, manufacture of. Leech & 

Doulton 

Thill tip, W. Sellers 

Thrashers, traction attachment for, K. A. & C. 

Howland 

Tie. See Railway tie. 

Time recorder, watchman's, E. 0. Gee 

'.Time recorder, workman's. J. 0. English 

Tintometer, J. W. Lovibond 

Tire for cycles, F. Gleason 

Vobacco box, wooden, J. M. Baker 

Toe weight, J. A. Newsome 

Tongue support. C. K. lialdeman 

Tool cutting, sharpening, and polishing apparatus. 

E. P. MacLean 

Tools, making dies for threading, W. L. Dixon. . . 

Toy pistol, Folmer & Sen wing 

Toy target, \V. H. Reiff 

Traction engine, J. H. Crumb 

Traction engine. N. L. Darling 

Tramway switch, S. Goodhue 

Transom lifter, L. Mouat, Jr 

Trap. See Animal trap. Steam trap. Stench 

trap. 
Trolley wheels underground, mechanism for car- 
rying, J. Holland 

Trousers stretcher, J. B. Granjon 

Truck, J. M. Sill 

Truck, electric railway, W. H. Knight — 

Trunk, F.J. Palica 

Truss. W. M. Greenlee . 

Tug, hame, A. H. Dredge 

Twine for grain binding harvesters, V. R. Wil- 
liams 

Twine for use upon gram binding machinery, pa- 
per, G. L. Rice 

Twine holder and cutter, Quinn & Snebold 

Twine machines, automatic feeder for, G, A. 

Lowry 

Twine making machines, automatic feeder for, 

G. A. Lowry 

Twist drill, J. E. Merritt 

Type frame for chases, N. E. Smith 

Typewriting machine. W. Rennyson 

Typewriting machine, C. W. Walker 

Valve gear, W.J. Cunningham 

Valve gear for ore stamps. C. Kendrick, Jr 

Valve gear, steam-actuated cut-off, H. Bolthoff. .. 

Valve, steam stop, J. H. Blessing 

Valise, G. M. Powell 

Vaporizer, A. F. Henry 

Varnish, H. J. C. Bertling et at 

Vehicle starter, S. L. Huizer... 

Vehicle wheel, J. H. Gross 

Velocipede, Worms & Zwierzchowski 

Vending apparatus, E. G. Usher 

Vessel, fireproof. J. B. Brolaski 

Vessels, watertight compartment for, J. B. Bro- 
laski 

Veterinary inhaler, H. T. Welch 

Violin, A. Springer 

Violin rest. C. F. Albert 

Wagon, dumping, .1. M. Kimball 

Wagon, farm, M. W. Montgomery 

Wagon jack, W. C. Merritt 

Wagon lock, B. G. Lowrey 

Wagon running gear, road. C. W. Saladee. .451,524, 

Wall paper clamp and brush, combined, P. 
McQueney 

Wash board, G. M. Price 

Washing machine. J. O. Burt 

Washing machine, W. Donaldson 

Washing machine, Z. W. Shields 

Washing machine. J. A. Van Winkle 

Watchmaker's jewel setting cutter. A. Hartung.. 

Watch, stemwinding and seti ing. R. E. Moreland. 

Watch winding mechanism, R. K. Moreland 

Watches, balance staff for. J. II. Cooper 

Water heater. O. M. Shannon 

Water heating attachment for hot air furnaces, 
G.G.Wolfe 

Water level indicator, F. H. Montreuil ... 

Weather strip, J. R. Long 

Weather strip, P. H. Reed 

Weed puller, W. K. Long 

Well boring drills, means for securing, Walp & 
Dauxdater 

Well packer, oil, A. W. Newell 

wheel. See Fifth wheel. Vehicle wheel. 

Wheels, manufacturing metal, E. W. Wickey 

window frame, V. R. Koontz 

Window frames, Mesker & Arbegust — ..451,874 to 

windows, magnetic attachment for, T. N. Sterry. 

Wire shears, M. Raughtigan 

Wood for ornamental and decorative purposes, 
cutting or preparing. L. W. Murch 

Wrench. See Adjustable wrench. 

Wrench. F.M. & J. Wirtz 

Yeast cake, J. W. Cameron 
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451,791 

451,773 
451,771 

451,497 

451,496 
451,89(5 

451,*25 
451.5711 
451,629 
451,812 
451,765 
451,719 
451,848 
451.843 
451.822 
451,705 
451.762 
451,858 
451,588 
451.472 
451,802 



451,803 
451,655 
451.863 
41,1,744 
451.825 
451,897 
451.501 
4.') 1,861 
451,525 

451,879 
451,844 
451,688 
451,757 
451.530 
451,787 
451,712 
451,600 
451.566 
451.808 
451,624 



451.79.1 
451,699 
451,562 
451,641 
451,495 

451,788 
451,769 

451,545 
451,826 
451.877 
451.603 
451.601 

451,834 

451.792 
451,700 



DESIGNS. 

Game counter, L. Steinberger 20.709, 20,710 

Handle for spoons, forks, etc., S. F. Roberts 20.708 

Spoon, S. F. Roberts 20,712 

Spoon, R. D. Williams .' 20.711 



TRADE MARKS. 

Car couplirrgs,.Standard Car Coupling Company 

Carlsbad powder, effervescent. 8. Kutnow & Co 

Cheroots. H. Rosenberg 

Coffee. J. G. Notter Coffee Company 

Coffee extract, A. Venino 

Expectorants, liquid, W. D. Rea 

Eye water, Taylor & Way 

Food for live stock, C. Kertell 

Garment stays, Amber Bone Manufacturing Com- 
pany 

Gum, chewing, Bell & Yore 

Hair tonic. M. W. Denike 

Headache powders, W. S. Taylor 

Knives, forks, spoons, and other gold, silver, and 
plated articles, M. W. Gait, Bro. & Co 

Medicines containing pepsin, pancreatine, caffeine, 
and celery, fluid. Sharp & Dohme 

Pencils, lead. Eagle Pencil Company 

Pills, R. Hudnut 

Remedy for diseases of horses and cattle, W. J. 
Abbey 

Remedy for diseases of poultry, W. J. Abbey 

Salves, pills, and remedies for skin diseases. 
Wheatley Brothers 

Sardines, chocolate, preserves, and mushrooms, T. 
W. Stemmler 

Shovels, axes, hatchets, and hoes, Struller. Meyer 
& Schumacher 

Soaps, detergents, starch, and bluing, Lever 
Brothers 

Spoons, forks, and tableware, solid and plated. 
Rand & Crane ' 

Starch, laundry. Wax Starch Company 

Tobacco, leaf, F. Garcia. Bro. & Co 

Toilet washing powder, F. S. Kairchild 

Whalebone, substitute for. Amber Bone Manufac- 
turing Company 

Whisky, Kinahan & Company 19.444, 

Whisky, P. M. Lagoni 

Whisky, A. Rassinier & Co 



19,433 
19.422 
19.4-J5 
19,442 
19,416 
19,4*4 
19,415 
19.432 

19,441 
19.429 
19.419 
19.42S 

19.421 



19.42a 
19.427 
19.4MJ 



Inside Page, enrh insertion - - - 7.1 cents a line. 
Back Page, ench insertion - - - $1.00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate typo. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, cz the letter pre3s. Advertisements must be 
received r.t publication office as eariy as Thursday morn- 
ing to r;)pear in next issue. 



USE ADAMANT WALL PLASTER 

It is Hard, Denne, and Ad- 
hesive. Does not check or crack. 
j_ It is impervious to wind, water, 
-5 and disease germs. It dries in a 
„few hours. It can be applied in 
jl~ any kind of weather. It is in gen- 
Ip-eral use. Licenses gran ted for the 
:i mixing, using, and selli ng. 

Address ADAMANT MFG. CO. 

30!) E. Genesee >t.. 

Syracuse* N. V. 




rCE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 1 16. 
Price 10 cents. To be had at this office and of all news. 
Qealers. 




Seneca Falls Mfg. Co., 695 Water St.. Seneca Falls, N. Y. 



Inventors can sell 
us outright or have 



ADVERTISING SPECIALTIES! 

manufactured un royalty, inventions of novelty or util 
lty that can be used for advertising. Correspondence 
invited. The Tuscarora Advertising Co., Coshocton, O 



The Sebastian-May Co. 

Improved Screw Cutting 

fooi&t a mTTT75| 

Power U A 1 .tiJJM 

Drill Presses, Chucks, Drills, Dogs, 
and Machinists' and Amateurs* 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave., 
SIDNEY, OHIO. 





TALCOTT'S COMBINATION 

PATENT BELT HOOKS, 

"W. O. TAIjCOTT, Providence, R. I. 



fNVKNTlONS WORKED OUT, Drawings and 
m Models made. Perfect safety to inventors assured. 
All kinds first-ciass lathe, planer, and bench work. Par- 
ticular attention to special machinery, tools, dies, and 
press work. Safety Construction Co., 113 & 115 Elm St., N.Y 




S3 PRINTING PRESS. 



logue for two stamps. 



Do all your own 
printing. Save 
- money. Cata- 
Kelsey & Co., Meriden, Conn. 



Fine Taps, Dies. Reamers, Etc. 




Ug-litnine: and Green River Screw Plates. 

Bolt Cutters, I Jand and Power Drilling Machines, Punch- 
ing Presses, Tire Benders, Tire Upsetters, and oth- 
er Labor Saving Tools. Send for Price List. 

WILEY & RUSSELL MFG. CO., Greenfield, Mass. 

New York Office, 126 Liberty Street. 



INVENTIONS PRACTICALLY DEVELOPED 

Drawings, Pattern Making, Experimental and Fine Ma- 
chine Work of all kinds. viILLIKBN & D'AMOUR, 
151-153 Cedar Street, near West Street, New York. 




The most SucccMful Lubricator 
for Loone Pulleys In use. 
VAN DUZEN'S PATENT 

LOOSE PULLEY OILER 

Highly recommended by those who have 
used them for the past four years. Pricoa 
very reasonable. Every user of machin- 
ery should have our " Catalogue Mo. 56," 
sent free. Mention this paper. 
VAN DCZEN & TIFT, Cincinnati, Ohio. 



INVENTIONS INTRODUCED AND 

promoted. Wilson & Co., 2 to 6 College Place, New York 



19.413 
19.41H 



19.438 
19.439 
19,423 



19,4-16 
19,443 
19,430 
19,420 



19,440 
19.445 
19.434 
19*437 



A Primed copy ot the specification and drawing of 
any patent in the foregoing list or any patent in print 
issued since 1863, will be furnished from this office for 25 
cents. In ordering please state the name and number of 
the patent desired, and remit to Munn &. Co., 361 Broad- 
way. New York. 

Canadinn Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 



ELECTRO MOTOR, SIMPLE. HOW TO 

make. By G. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power, 
with 11 figures. Contained in ^ciknttpic AMEktOAN 
Supplkm knt. No. «41 . Price 10 cents. To be had at 
thir •fficeand from all newsdealers. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal Tvpe Wheels, Dies, etc. 
M odi'l and Experimental Work 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York Stencil Wks. 100 Nassau S\N.Y 




ROCK DRILLS 

AIR COMPRESSORS, 

MINING AND QUARRYING MACHINERY, 

Ingersoll-Sergeant Drill Co. 

No. 10 PARK PLACE, NEW YORK. 

Send for Complete Priced Catalogue. 



ROCK DRILLS^SM 



AIR COMPRESSORS 8.:, 

GENERAL MACHINERY tor, 

ININCTUNNELING, "... 

RAND DRILLCo 23 Park Place newycKt.'; 
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Applied mechanics. A Manual of. By William 
John Macquorn Rankine. With numerous diagrams. 
Twelfth edition, thoroughly revised by W. J. Millar, C.E. 

London, 1888 $5.00 

Constructive Steam Engineering. A Descrip- 
tive Treatise on. Embracing Engines, Pumps, and Boil- 
ers, and their Accessories and Appendages. By J. M. 
Whitham, M.E., C.E. One vol., large octavo. 90C pages, 
800 illustrations. Handsomely bound in cloth. Just pub- 
lished. 1891 $10.00 

Engineer, Millwright, and Mechanic's Poc- 
ket Companion Tenipleton's, Comprising Decimal 
Arithmetic, Tables of Square and Cube Roots, Practical 
Geometry, Mensuration, Strength of Materials, Mechanic 
Powers, Water Wheels, Pumps and Pumping Engines, 
Steam Engines, Tables of Specific Gravity, etc. Also a 
series of Mathematical Tables, containing the circum- 
ferences, squares, cubes, and areas of circles, superfices, 
and solidity of spheres, etc. Revised, corrected, and 
enlarged from the eighth English edition, and adapted to 
American practice, with the addition of much new mat- 
ter. By Julius W. Adams. N. V., 1888 $3.00 

Engineers. Field Book for Railroad Engineers. Con- 
taining formulae for laying out curves, determining frog 
angles, leveling, calculating earth work, etc. Together 
with tables of radii, ordinates, deflections, long chords, 
logarithms, logarithmic and natural sines, tangents, etc., 
etc. By John B.Henck, A.M. Revised edition. N. Y., 

1888 $£.50 

Engineer's Handy Book. Containing a full ex- 
planation of the Steam Engine Indicator and its use and 
advantages to Engineers and Steam Users. With for- 
mulae for estimating the power of all classes of Steam 
Engines. Also facts, figures, questions, and tables for 
Engineers who wish to qualify themselves for the United 
States Navy, the Revenue Service, the Mercantile Ma- 
rine, or to take charge of the better class of stationary 
steam engines. With illustrations by Stephen Roper, 
author of Roper's Series of Hand Books, for Steam 

Users. Tenth edition. 1889 $3.50 

A special circular of Roper's Works will be mailed on 
application. 

Engineer's Hourly l^og Book. Arranged to re- 
cord for each hour of the twelve or twenty-four, totals 
and averages of the following: Boiler pressure, Fuel 
fired, Ashes and unconsumed combustible. Uptake tem- 
perature. Feed temperature, Turns per minute, Throttle 

Opening, etc. Oblong boards. N. Y., 1889 50 

Hydraulics. Hydraulic Power and Hydraulic Ma- 
chinery. Bv Henry Robinson. With numerous wood 

cutsand43 litho. plates. 1887.., $10.00 

Hydraulic Motors. Turbines and Pressure En- 
gines, for the use of Engineers, Manufacturers, and 
Students. By G. R. Bodmer, Am. Inst. C.E. With nu- 
merous illustrations. 1889 $5.O0 

Hydraulics. Practical Hydraulics. A series of rules 
and tables for the use of engineers, etc. Thos. Box. 
Ninth edition. 80 pages, with 8 plates. 12mo, cloth. 

1889 $£.00 

Mechanic* of Engineering. (Fluids.) Atreatiseon 
hydraulics and pneumatics. For use in technical schools. 

I. P. Church. 832 pages, 8vo, cloth. 1889 $3.00 

Mechanical Drawing Self- Taught. Comprising 
instructions in the selection and preparation of Drawing 
Instruments, Elementary Instruction in Practical Me- 
chanical Drawing, together with examples in simple Ge- 
ometry and Elementary Mechanism, including Screw 
Threads, Gear Wheels, Mechanical Motions, Engines, 
and Boilers. By Joshua Rose. M.E. Illustrated by 330 

engravings. Philadelphia, 1889 $4.00 

Mechanical Movements. Five Hundred and Sev- 
en Mechanical Movements, embracing all those which 
are most important in Dynamics, Hydraulics, Hydro- 
statics, Pneumatics, Steam Engines, Mill and other 
Gearing, Presses, Horology, and Miscellaneous Ma- 
chinery, and including many movements never before 
published, nnd several which have only recently come 
into use. By Henry T. Brown. Sixteenth edition. 

1888 $1.00 

Mechanical Pastimes. Being the first volume of 
the new "Amateur Work Illustrated." A Practical Maga- 
zine of Constructive and Decorative Art and Manual 
Labor. With supplements containingDesigns and Work- 
ing Drawmgstoacalef or Various Pieces of Work, Useful 
and Ornamental, and several hundred illustrations. One 

large quarto volume, 586 pages. Cloth. Price $3.00 

Mechanical Text Book; or, Introduction to the 
Study of Mechanics. By Wm. J. M. Rankine, C.E. , LL.D., 
Trinity College, Dub., F.R.S.. London and Edin., F.R.S. 
S.A.. and E. F. Bamber. With numerous diagrams. 

Third edition. London $3.75 

Mine Engineering. A Practical Treatise on. By 
G. C. Greenwell, F.G.S.M. Inst. C.E. Third edition. 

Reprinted from the Second. N. Y., 1889 $6.00 

Mining Machinery. Containing Illustrations De- 
scriptions, and Current Prices of the various kinds of 
Machinery used for Mining Purposes, including Stamp 
Batteries, Prospecting Stamps, Crushing Mills, Rock 
Drills, Air Compressors, Ore Breakers, Screens, Jiggers, 
Amalgamating Pans and Settlers, Percussion Tables, 
Vanners, Ore Feeders, Chlorination Plant, Aerial Rope- 
ways, Winding Engines, Steam Engines and Boilers. 
Turbines, Water Wheels, Pumping Engines, Diamond 
Boring Machines for deep boreholes. Boring Tools, Mine 
Stores, etc., the whole being codified for telegraph pur- 
poses, and forming the best guide to intending pur- 
chasers of Mining Machinery. By C. Cornes. 12mo, 

cloth. London, 1889 $1.00 

The Practical Steam Engineer's Guide. In 
theDesign Construction and Management of American 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis- 
tons and Rings, Safety Valves and Steam Gauges. For 
the Use of Engineers, Firemen, and Steam Users. By 
Emory Edwards. Illustrated by 119 Engravings. Third 

Edition, revised and corrected. 420 pp. 12mo $£.50 

Pumps and Pumping. A Handbook for Pump 
Users. By M. P. Bale. Being Notes on Selection, Con- 
struction, nnd Management. 12mo, cloth. Illustrated. 

London, 1889 , $1.00 

Pumping Engine. Practical Handbook on Direct- 
Acting Pumping Engine, and Steam Pump Construction. 

By Philip R. Bjorhng. With 20 plates. 1889 $£.00 

Pumping Engine and Steam Pump Construc- 
tion. Practical Handbook on Direct-Acting. 133 pages, 
with 20 plates. P. R. Bjorling. l2mo, cloth. 1889... $£.00 
Steam Boilers, their Management and Working on 
Land and Sea. By James Peattie. 220 pages and 34 

diagrams. N. Y..1888 $£.00 

Steam Boiler Catechism. A Practical Book for 
Steam Engineers, and for Firemen, Owners and Makers 
of Boilers of any kind, covering the Properties of Steam 
and of Fuels, and the Theory and Practice of Designing, 
Constructing. Setting, Connecting, Testing, Firing, and 
Repairing. By Robert Grimshaw, M.E. Profusely illus- 
trated. N.Y.,1888 $£.00 

Water Supply. Notes un Water Supply in New 
Countries. By T. W. Stone, Assoc. M. Inst., C.E.. author 

of "Simple Hydrculic Formulae," 1888 $3.00 

Water Supply, Drait :ige, and Sanitary Appliances 
of ilesidcnces, including Lifting Machinery, Lighting 
and Cooking Apparatus, etc. By Frederick Colyer. 

1889 $1.50 

Thermodynamics of he Steam Engine and 
other Heat Engines. C. H. Peabody. 470 pages, 8vo, 

cloth, 1889 ..$5.00 

Thermodynamics, Heat Motors, and Refrig- 
erating itlcichines. By De Volson Wood. N. Y., 

li:9. C, cloth $4.00 

The Young Mechanic. Practical Carpentry. Con- 
taining Directions for the Use of all Kinds of Tools, and 
for the construction of Steam Engines and Mechanical 
Models, including the Art of Turning Wood and Metal. 

ByJohnLukin. Illustrated. 12mo $1.75 

The Complete Practical Machinist. Embracing 
Lathe Work. Vise Work, Drills and Drilling, Taps and 
Dies, Hardening and Tempering, the Making and Use of 
Tools. Tool Grinding, Marking Out Work, etc. By 
oshuaRose. Illustrated by 356 engravings. Fourteenth 
edition, thoroughly revised and in great part rewritten. 

I«mn $£.50 



ELECTRICAL ! 

New Nickel Iron, Wood Box Bells, fine finish, one mag- 
net, two poles, 60 cents; two magnets, 65 cents. Annun- 
ciators, 4 points, $4.50. Special prices on large orders. 
NOVELTY ELECTRIC CO., 54 North 4th St., Phila., Pa. 



t^ Any f the aDove oooks promptly sent by mail, 
postpaid, on receipt of the price, by 

. TVETTlSrJM eft? CO., 

Publishers of the "Scientific American," 

361 Broadway, New York. 

¥W Send for our New and VornpU te Catalogue of Books, 
sent /ree to any addraa. 



'* Improvement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y-, U. S, A. 
Send for Catalogue. 



LIGHTNING WELL -SINKING 

MACHINERY MAHUFACTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 

Diamond Prospecting Tools, Engines, Boilers, 

Wind Mills, Pumps. Encyclopedia, 1,000 

-*- engravings, Earth's Strata, Determi- 

tion quality water;mailed,25c. 

American Well Works, 

Aurora, IIL 
8 f 11 & 13 8. Canal 
S I St., Chicago, 111. 

!p5 I Dallas, Teiafc 




OIL WELL SUPPLY CO. 

91 & 92 WATER STREET, 
Pittsburgh, Pa., 

Manufacturers of everything needed for 
ARTESIAN WilLLS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc, 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





STEREOTYPING; THE PLASTER A1SD 

Paper Processes.— Composition and preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming and mending the plate, etc. A minute 
description of both processes, with numerous illustra- 
tions. A paper of great interest to every printer. By 
Thomas Bolas, K.C.S.. F.l.C. SCIENTIFIC AMERICAN 

Supplements, 773 and 774. 10 cents each. 



ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any dep th, from 5C 
to3000feet, Wealsomanufacture 
and furnish everything' required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
(WO ft. Send 6 cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Co., 
80 Beaver Street. New York. 

EUGERA INCUBATOR 

Run for 3 weeks and not vary 2 degrees. New regulator. 
Catalogue 5 cents. J. L. Campbell, West Elizabeth. Pa. 




The 
Will 



PEANUTS; THEIR GROWTH AND 

Culture.— By J. S. Fowler. A valuable paper with 3 
Illustrations. Contained in scientific American 
SdpplkMunt, No. 77*2. Price 10 cents. To be had at 
this office and from all newsdealers. 




CLARK'S 

Ventilating and Drying 

FANS. 

Light liunning. Adjustable 

Blades, Self-Oiling Bearings. 

24-page catalogue free. 

Also Rubber Press Rolls for Wool 

and Varn Washing t and 

I>yeing Machines*. 

GKO. P. a CLARK, Manuf. 

Box L, Windsor Locks, Ct. 



STEREOTYPING. -A VALUABLE 

series of lectures by Thomas Bolas. discussing the most 
recent methods in this branch of typography. With 23 
Illustrations. Contained In Scientific Amekican Stp- 
pi.KiMknt, Nos. 773 and 774. Price 10 cents each. 
To be had at this office and from all newsdealers. 
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oiMAGIC LANTERNS! 




mynt. 


Oil lamps have no equal 

Views ° f ^ subject: 
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EASTERN PRICES GUARANTEED 

L. MANAS SE 

88 MADISON stcHICAGO ILL 



UNION MANUFACTURING & l'l.ATING CO. 

23B-23&-240 Carroll Ave.. Chicago, Manu facturers of 

METAL SPECIALTIES FOR INVENTORS. 

ALL KINJJS OF PLATING. 

Estimates furnished. Correspondence invited. 



BARNES 



FOOT IMIWEK MACHINERY 

feel so highly pleas- 
ed with your Veloci- 
pede Foot Power with 
seat, that I wish to 
add my testimony to 
its superiority. I did 
not expect to like it, 
but having used the 
Velocipede Power, I would have nothing 
else It so greatly lessens the fatigue of 
using foot power, in fact, it may be said to 
be almost without tatigue, and is a steadier motion. I 
only wish I had known of it sooner. Send for catalogue. 
W. F. & J. BARNES CO.. 999 Ruby St., Rockford. III. 




NICKEL PLATING 

^POLISHING MATERIALS. 

ZUCKER&LEVETT 

, CHEMICAL e9 NEW YORK USA. 




NICKEL ANODES, 
NICKEL SALTS, 

ROUGES, 
COMPOSITION. 

BUFFING WHEELS, 
ELECTRO & NICKEL 
PLATINC OUTFITS. 



©1891 SCIENTIFIC AMERICAN, INC. 



May 16, 1891.] 
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Founded by Mathew Carcf/, 1785. 

HENRY CAREY~BAIRD & CO. 

Industrial Publishers, Booksellers, and Importers, 
810 Wnlnitt St.. Philadelphia, I'n.. U. S. A. 

H3?"0ur new and Revised Catalogue of Practical and 



Scientific Books. 86 paces. 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



Experimental Science 

BY 

Geo. M. Hopkins. 

Interesting Experi- 
ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
Apparatus, much of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
graphy, Microscopy, Op- 
tical Illusions. Mech:in- 
ics.etc. A world of Valu- 
able Information. A 
Source of Rational 
Amusement. A superb 
work for Young and Old. 

Illustrated Circular and Tableof Contents sent free. 
740 Pages. 680 Illustrations. 

PRICE, by mail, postpaid, - - - $4.00. 
MIJNN & CO., Publishers, 

Office of The Scientific American, 

361 Broadway, New York. 




WANTED! 

One lticldell's 

NEW ELEMENTS 

of Hand Railing. 

Second Edition, Revised 1870 or later. 

EDWARD WEEKS, 

1012 Walnut Street, Philadelphia, Pa. 




the 

MONTAUK 

CAMERA. 



Is compact and neat, covered with seal leather, supplied 

with double rapid rectilinear lens. Takes snap 

shots, interiors, exteriors, houses, groups, 

etc. Size of picture, 4x6 inches. 

Sfjmple pictures and instruction books furnished for 

10 cents. For circulars, address 



CK 



O- S 2ST 2ST B K T, 

56 East 10th St., New York. 



The Builders' and Manufacturers' 

Exchange. Helena, Montana. 

Correspondence solicited. Manufacturers and dealers 
please send catalogues. Address 

WILL. R. JONES. Secretary. 
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I L ARGE watepltauk*' 

IplM^vjA^SPEClALTY. \ , 

1 SPECIFICATIONS FURNISHED W r- p ', ' , r , , o /> n 
% FOR FOUNdATI0NS8.T0WF.RS. '«U VALDW E LL Oct¥ 

N? 217 E. Main St. Louisville Ky. 



PHOTOGRAPHY ! 

Our latest Novelties for the Amateur are 
KNACK CAMERAS, 

MASCOT CAMERAS, 

TRIAD CAMERAS, 
Waterbury Detective Cnmeras. 

Irving; View Cameras, and 

Magazine Cameras for Films. 



THE SCOVILL & ADAMS CO. 



423 Broome Street, 



New York, 



TYPEWRITERS. 



New or Second-IIand, any make, bought, sold and ex- 
changed. Get our prices. Everything guaranteed. Ma- 
chines rented anywhere. New catalogue describing all 
machines, free. NATIONAL TYPEWRITER EX- 
CHANGE, 200 6. La Salle Street, Chicago, 111. 



Combined Turn Tables & Motor 




We want good Selling Agents for Store Fixture Novelties. 
Battery Motors surprise electrical experts. $10,00 per 
day mad*. Stamp lor catalogue. 



OUR "ELECTRIC PLANT 



»* 




PRICE, $5.00. 

Consists of an Electric Motor, Elec- 
tric Battery, and Family Medical 
Apparatus. Entirely New. A 
child can handle it with perfect 
safety. An Electrical Educator, 
and the most scientific invention 
of the age. Send for circulars. 
The Nowotny Electric Co. 
32 East 5th Street, 

Cincinnati, Ohio. 





AUTOMATIC IN FUEL AND WATER SUPPLY. 
The Shipman Automatic Steam Engine 

STATIONARY AND MARINE. 

Petroleum* Kerosene Oil. iind Natural Ga« Fuel. 
1. 3, 4. 6, and 8 Horse Power, Single. 

8 and 'Z'Z Horse Power. Compound 

For Elevating Water, Creameries, and all Manufacturing Purposes. 

SHIPMAN ENGINE CO., 2IO Summer St., BOSTON 



ATENTS! 

MESSRS. MTJNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-five years' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States. Canada, and Foreign Countries. Messrs. M unn & 
< 'o. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

a pamphlet sent free of charge, on application, con- 
taining fall information about Patents and how to pro- 
cure them j directions concerning Labels, Copyrights, 
Designs. Patents, Appeals. Reissues infringements. As- 
signments. Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge* a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
H1UINN &; <<>., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFKlCB3.-No.622 and 624 F Street, Pa- 
cific Building, near 7th Street. Washington, D. C. 



DEVELOPMENT OF AMERICAN 

Blast Furnaces, with special reference to large Yields.— 
By James (iayley. A description of some of the princi- 
pal blast furnaces in the United States, showing the 
changes in design and practice by means of which ex- 
traordinarily large yields have been obtained in the last 
decade. With 8 figures. Contained in Scientific 
American Supplement. No. 77o. Price 10 cents. To 
be had at this office and from all newsdealers. 



nCACNESS & HEAD NOISES CURED 

liriir by Peck's Invisible Tubular Ear Cushions. Whispers 
^^^■* *»■ heard. Successful when all remediesf ail. Soldrnpc 
only by F. Hiscox, 853 B'way, N.Y. Write for book of proofnf If EC 




IiQfGiJPiJ. 

*!Ui.H!l.l:limW*3i 

Address: The American Writing 

Machine Co., Hartford, Conn.; 

New York Offices 237 Broadway, 



GATES ROCK & ORE BREAKER 

Capacity u p t o 201) tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of High (Jrade Mining 
Machinery. 

Send for Catalogues. 

GATES IRON WORKS, 

50 V So. Clinton St., I l'cnuo 

215 Franklin St.. Boston, ^lass. 




GYMNASTICS FOR GIRLS-AN IN- 

teresting account of the course of instruction given 
at the Berkeley Athletic Club for Ladies. With 18 iUus- 
trations. Contained in Scientific American Supple- 
ment, No. 753. Price in cents. To be had at this 
office and from all newsdealers. 



K fl Catalogue Free to any address. Mk 

Models and gears 



UNION MODEL WORKS. CHICAGO. 



SMALL ELECTRIC MOTOR FOR AM- 

ateurs.— By C. D. Parkhurst. Description in detail of a 
small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn to <t ^cale. Contained in Scien- 
tific Amkkicav Supplement, No. 7tt7. Price 10 
centd. To be had at this officeand from all newsdealers. 









THE DAIMLER MOTOR 

THE DAIMLER MOTOR CO. 

Is prepared to furnish 1, £, and 4 Horse Power 
GAS or PETROLEUM MOTORS 

for all Industrial Purposes. Fully illustrated catalogue 
and price list on application. Motors in operation at 
Works, Steinway, Long Island City. 
Office, 111 East 14th Street, New York City. 



FOR 

FREE SITES TO SUBSTANTIAL 

MANUFACTURING ENTERPRISES 

in the rapidly growing towns of Virginia and West Vir- 
ginia, possessing cheap iron, cheap lumber, cheap 
fuel, and railroad facilities, address J. H. Din- 
gee. 330 Walnut Street, Philadelphia, Pa., President 
and General Manaeer of numerous Land Companies 
situated along the lines of the Norfolk <& Western 
Railroad. 




Engravings direct from photographs and other copy. Out circular "N" 



specimens. Fine printing a specialty. 



THE "FISHKILL" CORLISS ENGINE 

COMBINING A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 

Fishkill Landing; Machine Co., Fishkill-on-Hudson, N. Y. 



'88 
'89 



No. 79. 

45 sold in 
2,288 sold in 
6,268 sold in '90 
20,000 will be sold in '91 

THESE FIGURES TELL THE 
STORT of the EVER-GROW- 
ING, EVER-GOING, 

EVERLASTING 

Steel AERMOTOR 

1 Where one goes 

others follow, and 

" WETAKE THE COUNT H Y" 

This unprecedented success is due: 
1 »t. 'Co the fact that before commencing the 
^manufacture, exhaustive scientific investiga- 
tion and experiments were made by a skilled 
mechanical engineer, in which over 5,000 dy- 
namometric tests were made on 61 different 
forms of wheels, propelled by artificial and 
therefore uniform wind, by which were set- 
tled definitely many questions relating to 
i the proper speed of wbeel, the best form, 
1 angle, curvature and amount of jail sutfaca 
1 the resistance of air to rotation, obstructions 
In the wheel, such as heavy wooden arms, 
I obstructions before the wheel, as in the 
Ivaneless mill, and numerous other more 
\ abstruse, though not less important ques- 
tions. These investigations proved that 
the power of the best wind wheels could 
be doubled, and the AERMOTOR 
I daily demonstrates it has been done. 
| SSd.To the liberal policy of the Aermotoi 
I Company, that guarantees its goods sat- 
lisfactory or pays freight both ways, and 
ty&d. To the Snormous output of ita factory 
which has made possible a reduction of 
prices so that it furnishes the best arti- 
cle at less than the poorest is sold for. 
Llfyou want a firm Fixed Towi\niade 
of Strong, Stiff Steel, and a Wheel 
' that will cost you less than wood, and 
last id times as long— IF IOC WAST 
THE TOWER YOL* DON'T HATE TO 
CLint) (The Tilting Tower) and THE 
, WHEEL that RUNS when all others 
1 8TAND8TILL,orifyouwaata«>fteei 
that will churn, grind, cut feed, 
\ pump water, turn grindstone A saw 
l wood, i.e. A GEARED AERMOTOR 

What wiia ho the work of 
1 four horses at the cost of 

I0NE ($100) write for copiously illui- 
1 trated printed matter, showing ev- 
ery conceivable phase of Windmill 
' construction and work, to the 

AERMOTOR CO. Hock- 

. well £ Fillmore Sts., Chicago, 
till., IT. S. A., or Branch, 12 Main 
F St.. San Francisco, Cal., U. S.4> 
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Barrel, Keg, Hogshead 



AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. HOLMES, 

BUFFALO, N. Y. 

Also a full line of Wood 
Chamfering, Howeling, and Oozing. Working Machinery. 



-^g\GOMPLETE§TEAMPUMP 
"^-=-a%J0 Sizes from $7 to $75 

VANMNffiw IRE PUMPS &ETC 

IHI1iJUI.U1U.lll I |X WRJTE for 

<5 11 s ' V ^^PriCESand» 

• ©OLE MAKERS • '- "T^^DlSCRIPTlVE 
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Cheap 



Do it yourself . Cir- 
cular press $8. Size 
^T^ ~ • 'A'm Mr for small newspa- 
V*l»ltlT.lllj9fPer, $44. Every- 
~ * *** X* « I & thing easy, printed 
_ rules. Hend two stamps for Catalogue to 
factory. KELSKV & CO., Merideu, tlonn. 



Undeveloped Wealth. 

The edge of an invention crops out ot 
the mind of a thinking man who lacks 
the mechanical means of following it up 
He needs a shop to go to or write to. We 
have a primer to send. 

The Jones Brothers Electric Co. Cin'ti b O. 



Save Money. RIPVPI F 

1 Before you buy a P I Ul ULt 

p.en*l for prices to 

JL W. GUMP& CO. My ton, 0. 
L New Bicycles at reduced 

, prices, and 400 second-band 
j ones, Ditfie nit Repairing . 
Bicycles, Guns and Type 

., Writers taken in exchange. 

Boys' or Girls' 24-in. Safety, with rubber tire s,$ 15.00* 
Boys' 25-inch Safety, with rubber tires - - 17 .50. 
Gents' 30-inch Safety, balls to b'g'sand pedals, 55.0O. 




Of f 1 C DDIMT Paper, Superior Quality. 
OLUEj r Hill I Plioingrapnic Supplies. 

aMa.sMimM_Bi.Hn.mPH Send for catalogue. 

T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia. 



POCKET PEN & PENCIL STAMP, with NAIME.IftC. 

ipostpaid for $l Bill. X\f* 



B Club of UP. A P. Stam P B 
|40 Cent Printing Outfit, 
■3 Alphabets, holder, ink, 
^Reduced to 22c. 6 for ft 
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' Self-Inter 20e.«" |^g 
rkdlinen. cardfl.evervt.hfne. NawActS.bif XDoney.TermsfreA 

ThalaaaMf g.Oo. Ho. 315 Bait. St., Baltimore, lid., U.S.A. 



Dandnifl'permanentlvremovedand hair strengthened. 
Send 10c.(silv.)toJ.P.Caldwell,31Clovellyst.,I.ynn, Mass 



R0GE BREAKERS AND ORE CRUSHERS 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- 
taining the invention described in Letters Patent issued to Eli W. Blake, June 15, 1858, to- 
gether with New and Valuable Improvements, for which Letters Patent were granted 
May 11th and July 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed 
under these patents. 

FARREL FOUNDRY & MACHINE CO., lURunfHrtnrers ANSOMA, CONN. 
(JOFELANI) & BACON. Agents. NEW YORK and PHIL.A11E1.FHIA. 




THE ZEI -L 

■ IMPROVED ^ 



JS&* 



MOST . ' 

ECONOMICAL 
i STEAM 

GENERATOR 




lauRrfe streets, BaLTIMORE.MK 



PROPOSALS. 



BERMUDA. 

NOTICE TO ENGINEERS, CONTRACTORS, Etc. 

Sealed tenders for deepening the channels leading 
into Hamilton Harbor. Bermuda, will be received at the 
Office of the Colonial Secretary, Hamilton, Bermuda, up 
t(f 12o'clock noon of 

TUESDAY, THE 14TH OF JULY, 189L 

Tenders to be sent in in duplicate, and to be marked 
on the covers. "Tender for Channel Improvements." 

Complete plans of the work m:iy be seen, and specifi- 
cations, conditions of contract, forms of tender, and 
printed information regarding the work maybe obtained 
at the office of the Crown Auents for the Colonies. 
Downing Street, London; at the office of Her Britannic 
Majesty's Consul General at New York ; and at the office 
of the Colonial Surveyor, Hamilton, Bermuda. 

The Government of Bermuda will not be bound to ac- 
cept the lowest or any other tender. 

W. CARDY HALLETT, Colonial Surveyor. 
HAMILTON, Bermuda, March, 1891. 



US. Engineer Office, Custom House, Cin- 
" cinnati, Ohio, April 28, 1891. Sealed proposals, 
in triplicate, will be received at this office until 12 M. 
(standard time) on Monday, June 1, 1891, for 1,000 barrels 
hydraulic Portland cement sind 6,000 barrels American 
natural cement. The attention of bidders is invited to 
the Acts of Congress approved February 26. 1885, and 
February 23, 1887. Vol. 23, page 332, and Vol. 24, paue 414, 
Statutes at Large. Kor specifications and all informa- 
tion, apply to D. W. LOCliWOOO, Major of Engineers. 



PATENT STEAM-PIPE CASING 

— FOR— 

Underground Steam Pipes 

A. WYCK0FF & SON, 

116 East Chemung Place, 
ELH1IUA, N. Y. 




A BOON TO THE DEAF! 

Osgood's No. 1 Hearing 
Horn is the only instru- 
ment that will help the 
deaf. Made from besthell 
metal, and will last for 
years. Carried jn the pock- 
et and used inpublicwith- 
out attracting attention. 
Price $5. Sent C. O. D. 
May be returned after 2 
weeks' trial if not found satisfactory, 
OSGOOD BROS., Cor. 7th St. & Broadway, Oakland, Cal. 




THE LEAD PENCILS ' 

That Meet the Wants of All Pencil Users are 

" DIXON'S SEES S. M." 



Or other grades of hardness of same make. 

If vour stationer does not keep them, mention the 
Scientific American and send 16c. in stamps to 
Joseph Dixon Crucible Company, Jersey City, N, J., 
for samples worth double the money. 

THE EAGLE 

THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 
1 flGS'Speed, Comfort and Safety. 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 
THE EAGtE BICYCLE MFG. CO., 

STAMFORD, CO^il*. 





SMALL, BUT HUSTLERS. 

6x7 inch Engine, weight 800 lbs., 
. runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
"Ions of gasoline, costing only 
k 60 cents per day. Write for par- 
k ticulars. Mention this paper. 

jaamraBasifiasoune Engine co. 

CINCINNATI, OHIO. 




THE PHEMIEU CAMERA 




is the best in Market. 

Simple of Manipulation. 

Plates or Films are used. 

The Shutter is always set. 

PRICE $18.00. 

Send for Catalogue and copy of Modern Photography. 

ROCHESTER OPTICAL COMPANY, 

14 S. Water St., ROCHESTER. N. Y. 



ALANS0NCARY6T7. 



240 &V242 W. 29L»ST. NEW-YORK 



PAP QAI C Valuable Wuer Hlotor 
■ %^ I» wr*bK« luvcntinn. For particu- 
lars, address CARL RIENMUTH, Kockvllle, Conn. 



FOR SALE.-OTTO GAS ENGINE 

7 horse power. In eood condition. Used a short time. 
KINNBAK & GAGER CO., Columbus, Ohio. 
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IlKbperiieemenis. 



Inside Pay:**, each insertion - - - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line. 

The above are charges per agate line- about eight 
words per line. This notice shows the width of the line, 
and is set inajrate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
tnt: to appear in next issue. 

XJaCETHEPi^O 




OYERMAN WHEEL CO., CHICOPEE FALLS, MASS. 



BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. G. SPALDING & BROS., SPECIAL aor N Tg, 

CHICAGO. NEW YORK. PHILADELPHIA. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
ia many times greater than that of any similar Journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wnicn you decide it is 
for your interest to advertise. This is frequently done, 
for the reason toat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress A1i:Ni\& CO.. PubllHhrrn, 

J161 Broadway, New York. 




1.84 19,763,459-f36,735 
oil'™ V5,876,302 

380.32 24,076X2,374 3-16 
67.32 

467.01 The COMPTOMETER 

solves rapidly and accu- 
rately all arithmetical problems. 
Operated by keys. Saves 60per cfc, 
of time. Entire relief from mental 
strain. Adapted to all commercial 
accounting and scientific compu* 
tations. SEND FOR CIRCULAR. 

FELT A TARRANT MFG. CO., 62-66 Illinois St.. Chicago. 



DRY AIR REFRIGERATING MACHINE. 

Description of Hall's Improved, horizontal dry air refrig- 
erator, designed to deliver about 10,000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
ture of W above to 50° below sero. With: five figure* 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance. Contained in 
Scientific American Supplement, No. 1£88. Price 
10 cents. To be had a> this office and from all news- 
dealers. 



NEW KODAKS 

" You press the button, 
we do the rest." 

Seven New 
Styles and 

Sizes 

ALL LOADED WITH 

Transparent 
Films. 

Vox Bale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 




Send for Catalogue. 



ROCHESTER, N. Y. 




NICKEL 

ELECTROCUTING 

APPARATUS' & 
MATERIAL 

/HANSON IVWNWINKIEP 

NEWARKN.J, 
81 LIBERTY ST. N.Y. 
23 S. CANAL ST.CHICAGO 



NICKEL CASTINGS FOR ALL. PURPOSES. 



ELECTRIC POWER TRANSMISSION 

in Mining Operations.— By H. C. Spaulding. A brief 
presentation of some of the work already done roward 
the application of electrical apparatus to mining pro- 
cesses, with some oractical suggestions and statements 
from those who have had personal experience in the 
operations ot such apparatus, with 2 illustrations. Con- 
tained in Scientific American Supplement, No. 
783. Price 10 cents. To be had at this office and from 
all newsdealers. 



95 MILK ST., BOSTON, MASS. 
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a. W. JOHNS* 

ASBESTOS SECTIONAL PIPE COVERING. 




A Non-Conducting Covering for Steam and Hot Water Pipes, etc. 

READILY ATTACHED OB REMOVED BY ANY ONE. 

ASBESTOS BOILER COVERINGS. 

We are prepared to take contracts for applying Steam, Pipe and Boiler Coverings in any part of the United States. 
H- "W. JOHNS MANXJFACTTTR.IJVGr COMrAJVT, 

SOLE MANUFACTURERS OF 

H. W. Johns' Asbestos Millboard, Sb.eatb.ings, Building Feltg, Fire-Proof Faints, 

Liquid Paints, Asbestos Roofing:, e'c. 
87 Maiden Lane, New York. CHICAGO. PHILADELPHIA. BOSTON. 



COPPER TUBES. 



SMETBRASSBR&SSWRC 



gfc A lAffi Wanted 50.000 Sawyers Q A U# O 
^3 ** *■ wand Lumbermen toOM ft ^*) 

A send us their full address for a copy of Em- m 
erson's pf Book of SA W.S, new .1890 edi- ^ 
tion. We are first to introduce Natural »*% 



w 



GAS for heating and tempering Snws with 
wonderful effect upon improving their qual- 
ity and toughness, enabling us to reduce 



w 



S prices. Address EMERSON, SMITH © 
& CO. (Ltd.). Heaver Falls, Pa. O 



THE PHONOGRAPH.— A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scientific American Supple- 
ment, No. 632. Price 10 cents. To be had at this 
office and from all newsdealers. 




S cientific R ook Catalogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

BtUHN-Ac.efibrt Publishers Smeutific American. 

361 Broadway, New York. 



'I2B#FRIENBS 



Notwithstanding the majority of riders 

are buying Safeties, there are those 

who prefer high wheels, and they 

prefer the well-known and well- 




tried 



GOLHMBIAS* 

We keep them in Stock and will send you Catalogue. 

POPE ILviEPGr- CO. 
77 Franklin St., BOSTON. 

BRANCH HOUSES: 

12 Warren St, New York. 291 Wabash Ave, Chicago. 

Factory: Hartford. Conn. 



AIR BRUSH, 



Highest 
gold medal 
award by Franklin Institute at" 
a legitimate Art Tool. Invalu-' 
able to crayon and water color por- 
trait artists and draughtsmen. Saves 
time, gives finest technical effects. 
AIR BRUSH MFG. CO., 67 Nassau St., Rockford, 111. 




CHEMIST 



JAMES F. BABCOCK, 

27 School Street, Boston. 

Analyses of all kinds. Ores, Toilet and Food Prepara- 
tions, etc. Advice to Mfrs. Correspondence solicited. 




If you want the SIMPLEST and BEST 

GATE VALVE 

for low pressures (below 60 lbs.) whether for 
Steam, Gas, Water, Oils, or Thick Fluids, 
investigate the "Handy." It is more com- 
pact, and costs much less than any other 
Gate Valve. Write for Catalogue. 

The Lunkenheimer Brass Mfg. Co. 

15-17 E. Stk St., Cincinnati, O. 



ATMOSPHERIC DUST— BY WILLIAM 

Marcet, F.R.S. An address delivered to the Royal 
Meteorological Society. Contained in Scientific 
Ajhkrica n - ftTpFitKMJftNT, Ko. T55. Price 10 cents. 
To be had at this office and from all newsdealers. 



NATIONAL 
STEEL 

TUBE GLEANER 




RANKS THE HIGHEST 

Endorsed by the best Engineers. 

CHALMERS-SPENCE CO. 

Office, 59 Liberty St., New York. 



THE FRED K CRANE CHEMICAL CO 

ln SHORT HIUUS, N.J.-B0X 91 At 

ZAPONS.BRUSHS. DIP. LACQ.U ERS. VARNISH-. SHELLACS.BLMKS.BRIU 1ANT 1 DEMI 
JAPANS. MR DRYING. ENAMELS .TRANSPARENT, FOR META '-AND WO0D.PR0OF AGAINST , 
ACIDS AND ALKALIES- —WRITE FOR CATALOGUE.— 



SEWING MACHINE MOTOR FOR AMA.- 

teurs.— By C. D. Parkhurst. Description of a very sim- 
ple and effective motor, with laminated armature, of 
sufficient power to actuate a sewing machine. With 11 
engravings. Contained in Scientific American 
Supplement, No. 759. Price 10 cents. To be had at 
this office and from all newsdealers. 



U to 50 H. 1\ THE 




Economy, Reliability, 
Simplicity, Safety. 



Motor of 19 th Century 

Can be used Any Place, to do Any 
Worfe.and by Any One. No Boil- 
er! No Fire! No 8team! No 
Ashes! No Gauges! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
how to each indicated horse pow- 
er, for circulars, etc., address 
CHARTER GAS ENGINE CO. 
P.O. Box 148, Sterling, III. 



PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Ttsted to 100 lb. pressure. Send for Lists. 

BARROWS-SAVEHY CO., 
8 Front & Reed Streets, Philadelphia, Pa 
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USHMAN CHUCK 

Complete line for all uses shown in new 

illustrated catalogue, free to all. 
Cushman Chuck Co., Hartford, Conn. 
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This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186.787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 




ARTIFICIAL INCUBATION.— A DE- 

scription of the French process of raising chickens. 
With 7 figures. Contained in Scientific American 
Supplement, No. 7?M. Price 10 cents. To be had at 
this office and from all newsdealers. 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

BlItDSliORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



sg^ THE WONDERFUL MAGIC 
POCKET SAVINGS BANK 



Locks and Registers DepositsI 
lOpensitself when$5indimeshave 
■been deposited, Fits Test Pocket 1 
■ Postpaid to any address on receipt 
■of 25c. Money refunded if not 
I satisfactory. A g e n 1 8 wanted. 
I Write for circulars of Magio 
I Novelties. Mention this paper. 
|l!agicIiitroiuctioiiCo.,227Bwa7. N.7. 
~Un«crapulous parties are offering cheap worth- 
less imitations of the Magic. Beware of them. Get a 
Magic Bank and compare it with the imitations. 



GRAVES 

PASSEI JER&FrfEIGHT . - 



[LEVATORS. 



L.S.Graves ScSon Rochester N.Y 

:T0N, ST. LOUIS.DE TROIT . 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American SUPPLEMENT can be had at this office for 
10 cents. Also to be bad of newsdealers in all parts of 
the country. 



ICE-HOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. I'rice \0 cents. To be had at this office 
and of all newsdealers. 



CHANDLER & TAYLOR COS 

tNblNto 



,8ELF-C0NTAINEDCTCJl|UI I 




!2to 80 H.P.in Stock 

ALSO SUITABLE 

BOILERS 

on hand for imme- 
diate delivery. 
F«r Circulars iddreu 

CHANDLER & TAYLOR CO. INDIANAPOLIS, IND. 



A 



NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scientific American Supplement, sent 
free of charge to any address. 

MUNN & CO., 361 Bromlway, New York. 






\A pamphlet of information andab-Z 

\ stract of the laws, showing How to// 

\ Obtain Patents, Caveats, Trade/ 

^Marks, Copyrights, sent free.j 

^ Adams MUNN & CO. 

^361 Broadway, 

New York. 



ALUMINUM. AN INTERESTING DE- 

scription of the various methods of manufacturing this 
meial. chemical and electrolytic; with special reference 
to the Heroult method, with 6 figures. Contained in 
Scientific American Supplement, No. 753. Price 
10 cents. To he had at this office and from all news- 
dealers. 




ELECTRIC 

PERCUSSION DRILLS 

Marvin System of Percussion Tools. 
Drill contains no commutator 
nor moving contacts. 

All circuits are protected in clos- 
ed metallic cases. 

More economical, simpler, and 
moie easily bandied than steam or 
air drills. 

Sate and reliable. Not affected by 
moisture, dampness, or dripping 
water. 

Weight of drill, with tripod, 
about 400 pounds. 

Speed of drilling in 
hard granite, 2 in. hole, 
2 inches per minute. 

Send for descriptive 
pamphlet and prices. 
Edison General 

Electric Co. 
Edison Building, 
Broad St., New York. 



MACHITME TOOXiSi 

Engine Lathes, Planers, Shapers, Turret , <W ft., 
Lathes, etc. 83F" Send for Catalogue. ^gkkjg^jgffitifc 

Tne llemley Maeh. Co., Tor ring; ton, Conn. ^S^fe^ 3 



TH E COPYINO PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, arid also the aniiine ink 
by which the copies are made; how to apply the written 
letter to the pad; how to take off copies of the letter. 
Contained in Scientific American supplement, No. 
43N. Price 10 cents. For sale at. this office and by all 
newsdealers in all parts of the country. 



m** PERFORATED METALStMINING SCREENS, 

*-^3sl> ■ Goal»"»Ore Separators, Revolving »»= Shaking screens. 



JIGS &STAMP BATTERIES" 



fMILLING&MINING MACHINERY?- 



tiflU 



Efiiil 



NEW MAIL 

New Grade, $100. 

Cushion Tires andTANGENT 

Spokes. 
Handsomest and Best Diamond 

Safety. 

Send for Catalogue and Second- 

Hand List. 



Also Sole New England Agents for 





WM. READ & SONS, 



LITTLE GIANT 



PRICE, $35. OO. 

Only Boy's Safety with a 
Spring Fork, preventing in- 
jury to young riders from 
jar and vibration. 

107 Washington St. 
BOSTON, MASS. 



TUB 

Scientific American 

ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. Weekly 
5& Numbers a Year. 



This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Tei'ms of Subscription.— One copy of the scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.5(1; three months, $1.00. 

Clubs. — Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., pavable to 
MUNN & CO., 361 Broadway, New York. 



THE 



This is aseparate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. Q'he 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archseology, Astronomy, Chemistry 
Electricity, Light. Heat. Mechanical Engineering, Steam 
and Railway Engineering, Mining, Ship Building, Marine 
Engineering, Photography, Technology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. A 
vast amount of fresh and valuable information obtain- 
able in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $f>.00 a year; or one copy of the Scientific Amer- 
ican and one copy of the Supplement, both mailed for 
one year for $7.00. Single copies, 10 cents. Address, and 
remit by postal order, express money order, cr check, 
MUNN & CO., 361 Broadway, Now York. 

Publishers Scientific American. 
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The Scientific American architects' and Build- 

eus' Edition is issued monthly. $2.50 a year. Single 
Copies, 25 cents. Forty large quarto pages, equaJ to 
about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting exmnples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Ltnrgest Circulation of any Archi- 
tectural pu blication in the world. Sold by all newsdeal- 
ers. $2.50a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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PRINTING INKS 

The scientific American ia printed with CHAS. 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 11 Rose 8t.,opp. Duane, New York 



©1891 SCIENTIFIC AMERICAN, INC. 



